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ABSTRACT
This dissertation examines policies that affect 
natural resources and outdoor recreation management by the 
U. S. Army Corps of Engineers (Corps) at its reservoir 
projects located throughout the United States.
The Corps is responsible for a large civil works 
water-resources development and management program in 
addition to its military responsibilities. The agency has 
undergone many policy changes which have affected the 
development of the nation's water resources and the public 
uses that are made of those developments. Recreation and 
fish-and-wildlife are by-products of reservoirs which were 
developed for navigation, flood control, and other 
conventional purposes. The Corps is the largest supplier 
of water-oriented recreation in the United States, although 
it has jurisdiction over only two percent of the federal 
land available for recreation.
A conceptual model of policy development and agency 
responses is described from the literature. The main 
policy changes which affected the Corps' natural-resource 
and recreation functions and the times that they occurred 
are identified. Events leading up to the policies and the 
Corps' response to the policies are described, and the 
Corps' reaction to the policies are compared with the 
conceptual model. Geographic impacts of the policy actions
ix
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are identified. The Corps' current situation is discussed 
and predictions are made about future direction of 
the agency based on the history of the Corps' behavior 
relative to significant policy events.
The study is presented in three time periods: 1) from 
the beginning of the Corps at the Battle of Bunker Hill in 
1775 to the first legal authority for the Corps to manage 
recreation and fish-and-wildlife in 1944; 2) from 1944 to 
the passage of the National Environmental Policy Act in 
1970; and 3) from 1970 to the present.
The study concludes that the Corps has generally 
followed the conceptual model of incremental policy 
development. Agency responses have ranged from strong 
resistance to acquiescience to enthuiastic support.
x
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CHAPTER I
INTRODUCTION
Recreation-tourism has become a major industry in the 
United States and globally. Much of the public's demands 
for outdoor recreation in America is met by management of 
federal lands. This research examines the role of a 
federal agency in providing outdoor recreation 
opportunities and experiences for Americans. That agency, 
the U. S. Army Corps of Engineers (Corps) is a major 
construction agency, organizationally located in the 
Department of the Army, a service of the Department of 
Defense.
The Corps has two major mission areas. The military 
mission is to provide planning, construction, and training 
support for the United States Army during war and peace. A 
major function during peace-time is to facilitate military 
construction training and help keep the Army ready for 
mobilization during an emergency.
The civil works mission is focused on the development 
and management of the nation's water resources in the 
interest of national and regional economic development, 
consistent with maintenance of environmental values. This 
mission is accomplished by use of a variety of engineering 
techniques to control water flows and water storage to 
achieve specific purposes. The civil works mission has
1
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2proved its value to the nation by providing a large suite 
of opportunities for training of military officers and 
civilians in planning, development, and application of 
solutions to highly visible, complex problems associated 
with water resources and related issues of varying 
geographical extent.
This dissertation examines the intriguing questions 
surrounding the role of the Corps in natural-resource- 
recreation management. The nation's leading military 
construction agency has, as part of its large multifaceted 
mission, responsibilities for development and management of 
several million acres of important natural resources which 
are strategically located. The recreational use of those 
resources as a by-product of reservoir construction for 
other purposes is a central theme of the research.
1. THE EMERGING PROBLEM: DEMANDS FOR RECREATION
Much of the land in the United States has been 
transformed from its natural state to residential, 
commercial, and industrial uses in urban and suburban 
settings, transportation corridors, and other developments 
in order to support the increasing human population. Rural 
areas have become more densely populated and accessible to 
urban centers, and natural features have yielded to 
patterns of monocultural agriculture. The country has been 
changed from one of wilderness with a few pockets of human
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
3development to a nation of human development containing a 
few surviving pockets of wilderness.
Increasing population and decreasing natural areas are 
accompanied by increasing demands for outdoor-recreation. 
Recreation/tourism has become a growth industry, and demand 
for outdoor experiences continues to exceed supply.
Hunting in Texas alone is a three billion dollar industry 
(Kroll 1993).
Travel and tourism is the leading employer and 
producer of new jobs in America (Houston 199 5) . It is the 
largest industry in America with an annual contribution of 
$74 6 billion to the Gross Domestic Product (GDP). This 
makes travel and tourism the second largest contributor to 
the GDP, just behind combined wholesale and retail trade.
If wholesale and retail trade are separated, travel-tourism 
is the largest contributor to the GDP. Over 10 per cent of 
U. S. output is attributed to travel and tourism (Wall 
Street Journal 199 5). The industry produced $58 billion in 
tax revenues in 1994 (Borcover 1995). Worldwide tourism 
revenues are $2.9 trillion (Miller 1993). International 
tourist arrivals to the United States increased from 25.3 
million in 1950 to 390 million in 1988 (World Tourism 
Organization and Waters 1989). The travel industry is 
highly diversified with more than one million component 
companies which directly employ 5.5 million Americans at
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
4every skill level, and generate over $70 billion annually 
in wages and salaries (McIntosh and Goeldner 1990).
Many recreational benefits are not measured in 
monetary terms. The values of recreational activities and 
maintenance of high quality natural resources to 
individuals and to society at large by improved mental and 
physical health, reduced crime rates, and other metrics 
have not been explored for the most part. Scientists have 
only recently turned their attention to investigation of 
the intrinsic costs and benefits associated with natural 
resources management and outdoor recreation.
2. PROBLEM STATEMENT
The Corps of Engineers, as a federal agency with large 
but generally unrecognized responsibilities for natural 
resources and outdoor recreation management at 
multipurpose reservoirs, has been subjected to policy 
changes which have impacted these activities. The problem 
is to identify the significant policy changes, the dates 
when they occurred, the reasons for the policy changes, the 
Corps' response to them, and the geographic impacts that 
resulted from their application. The historical treatment 
of Corps' policy evolution is studied in the context of 
theories of institutional change and agenda setting. The 
Corps currently finds itself in a state of potentially 
changing missions. Projections are made about the Corps' 
response and what new missions might evolve.
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53. STUDY OBJECTIVES
This research seeks to address the following research 
objectives:
* Identify the main policy changes which impacted the 
Corps natural resources and recreation functions, and
when they occurred.
* Identify the set of events that led to the policy 
changes and the agenda setting process.
* Determine how the agency responded to the policy 
changes and in what seguence.
* Evaluate the Corps response in terms of a 
conceptual model which predicts institutional behavior.
* Identify the geographic impacts of the policy 
changes.
* Describe the current situation and predict the 
Corps' response based on the research findings.
4. SCOPE OF STUDY
This research is concerned with natural-resources- 
recreation at Corps' lakes. The Corps of Engineers has 
developed and currently manages over 450 lakes throughout 
the United States (Figure 1-1). A complete listing of 
projects with dates of authorization and completion is at 
the Appendix. Corps lakes now comprise an aggregate of 
nearly twelve million acres of water surface and associated
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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7land. At normal pool elevations, about one-half of the 
total area is inundated and the other half is adjacent 
land. The total length of lake shoreline in fee ownership 
at normal pool elevation (40,647 miles) more than triples 
the length of the U. S. coastline (12,383 miles) (U.S. Army 
Corps of Engineers 1992, Hoffman 1988).
Lakes originally developed in rural settings are now 
located in highly populated areas owing to continued 
national population growth. Increased disposable income 
and leisure time have resulted in accelerated public 
pressures on these resources. Improved transportation, 
including about 42,000 miles of interstate highways and 
upgraded state and secondary roads, provide better travel 
surfaces for faster and more comfortable automobiles. 
Interstate highways now link 4 3 state capitals, and serve 
90 percent of all cities with populations over 50,000 and 
about one-half of the rural population of the United States 
(Hamilton 1988).
These developments, coupled with other technological 
advances, e.g., cellular telephones and portable computers, 
have contributed to the urbanization of once-rural lakes. 
Currently, about eighty percent of Corps lakes are within 
fifty miles of major metropolitan areas, and ninety-four 
percent are within a two-hour drive of population centers 
(U.S. Army Corps of Engineers 1990). The Corps is the 
nation's leading provider of water-based outdoor
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
8recreation. Recreation use has grown from 85 million 
visitors in 1957 to over 385 million visitors in 1995 (U.S 
Army Corps of Engineers 1967, 1996a). An estimated 25 
million individuals visit a Corps lake at least once each 
year (U.S. Army Corps of Engineers 1990). The Corps ranks 
second in recreation visitation among all federal agencies 
and it provides over 3 0 percent of all recreational 
opportunities on federal lands (U.S. Department of the 
Interior 1992). Yet, Corps lakes constitute only two 
percent of the total federal lands available for outdoor 
recreation (National Association of State Parks Directors 
1989) which means that recreation places very intense 
demands on very limited natural resources. These demands 
notwithstanding, only nine percent of federal funds 
expended for recreation resources were spent on Corps lakes 
in 1990 (Office of Management and Budget 1990).
The recreation and natural-resources management 
functions include a broad array of duties with some 
variation among projects. Each project is unique with its 
own set of physical features, (e.g., topography, 
vegetation, population density, transportation network), 
regional cultural attributes, and authorized operational 
characteristics. The potential for a project to deliver 
public services is determined by policies in effect at the 
time of project authorization and by subsequent policy 
changes. Policies that determine land acquisition and the
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
9degree of nonfederal participation in the project are also 
key factors that determine management strategies during 
operation.
The strength of the Corps' natural-resource-recreation 
management staff depends on a cadre of professional rangers 
assigned to each lake. In 1995, a total of 971 full-time 
permanent, 95 part-time, and 619 temporary rangers were 
employed nation-wide. With a total of 385 million 
recreation visits, each full-time permanent ranger was 
responsible for an average of 396,498 visitors. At the 
peak of the recreation season, when all 1,685 rangers were 
employed, the ratio was one ranger per 228,487 visitors.
Natural-resources-recreation management is an eclectic 
activity involving several disciplines including forestry, 
wildlife biology, agronomy, ecology, political science, 
geography, anthropology, and landscape architecture. 
Resource managers and rangers often devote a large portion 
of their work to public relations and community service.
The intensity of this effort is usually correlated with the 
level of private development on adjacent land which, in 
turn, is tied to the land-acquisition policy. Resolution 
of encroachments onto public land and management of private 
developments on public property are labor-intensive 
responsibilities at certain lakes. Relations with 
neighboring landowners, participation in public meetings,
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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and coordination with cooperating agencies and lessees are 
common activities.
Resource managers are also charged with administration 
of parks and recreation programs, including direct 
management by Corps personnel and management by other 
public agencies and private marina managers through leases. 
Operation and maintenance of picnic areas, campgrounds, 
boat-launching facilities, interpretative centers, hiking 
trails, and beaches are normal activities. Use fees are 
charged at developed campgrounds and certain day-use areas, 
e.g., boat-launching ramps and beaches. Collection and 
accounting of fees, registration of visitors, and general 
management of the fee program are responsibilities of the 
resource manager. Special events such as fishing 
tournaments are coordinated through the resource manager.
Depending on the nature of the individual lake, 
additional responsibilities might include operation of a 
powerhouse for hydropower production, maintenance of 
navigational features such as lock operation and buoy 
maintenance, or administration of water-supply contracts 
for municipal, industrial, or agricultural uses. All 
members of the resource management staff are on continual 
alert for response to emergencies such as floods, 
hurricanes, tornadoes, or other disasters.
The Corps' civil works program is headquartered in 
Washington, D.C. and directs the activities of ten division
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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offices and 36 districts in the continental United States 
as of 1997 (Figure 1-2) . The district boundaries are on 
the borders of major watersheds, and do not necessarily 
conform to state boundaries. Each division office 
administers the activities of up to five districts. In 
1997 some division responsibilities were consolidated in 
response to directives from Congress and President 
Clinton's administration for reduced federal employment and 
expenditures with the intent of improving efficiency and 
balancing the national budget. The revised organizational 
boundaries are shown on Figure 1-3.
The Corps administers its civil works mission under 
policies which are stated in 100 federal laws, 22 Executive 
Orders, over 50 interagency agreements, and more than 60 
Office of Management and Budget Circulars (Arnold 1988) . 
These policy documents are restated generally in the form 
of Engineer Regulations by Headguarters in the Office,
Chief of Engineers for field application. These 
regulations are often supplemented by policy letters or 
oral interpretations at the division and district levels to 
apply the general policy statements to particular 
situations at the regional or local level. This is the 
policy guidance which is used by Resource Managers in 
project operation.
An Operational Management Plan (OMP), containing 
project-specific information is prepared for each
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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reservoir. The information in these documents varies 
widely in quality and level of detail among projects, and 
is largely dependent on guidance issued by the district 
office. Interpretation and implementation of national 
policy often varies among the relatively autonomous 
district offices. The purpose of the OMP is to provide 
general guidance and direction for management of the 
project. In reality, many individual decisions and actions 
are influenced by local demands and changes in thrust of 
policy at the national level regarding specific issues, 
e.g., lakeshore management and use fees.
It is unlikely that substantial new projects will be 
authorized or constructed for five reasons. First, most of 
the best sites for dam construction have been occupied. 
Second, economic costs have become enormous and competition 
for federal funds is severe. Third, the poor response of 
state and local agencies to costsharing requirements 
demonstrates that these agencies also have competing 
demands for limited funds and that federal water projects 
are usually accorded low priority.
The fourth deterrent to further large-scale 
construction stems from the environmental awareness of the 
American public since the late 1960s. The Corps or any 
construction agency can expect continued and accelerated 
resistance to major projects that are likely to disturb 
large ecosystems or substantially modify the landscape.
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Fifth, changes in the makeup of Congress have occurred 
in recent years. The Corps, like most public works 
agencies, has long-been one leg of an "iron triangle" 
(Beatty et al. 1978, Miller 1985, McCool 1987) . This 
pattern of political relationships focused on three groups: 
1) local water interests who are seeking a congressionally 
funded water project; 2) federal water construction 
agencies who plan, design, and build such projects; and 3) 
public works committees in Congress who enact legislation 
which authorizes and appropriates funds for the projects 
(Cortner and Auburg 1988). Replacement of established 
members of Congress who supported water projects in their 
respective congressional districts by freshmen 
Representatives with agendas that do not include large- 
scale water projects has meant decreased support for Corps 
programs in several sectors. The added challenge for the 
Congress to reduce federal spending and attempt to balance 
the budget has greatly reduced any hopes for large, 
expensive projects.
The Corps has been legally empowered to manage natural 
resources and recreation, and it officially acknowledges 
that function. This study identifies and discusses 
significant policies bearing on recreational use and 
management of natural resources and the agency's responses 
to them.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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In this study, the terms "natural-resources" and 
"outdoor-recreation" are defined in accordance with the 
terms commonly used in the context of Corps projects and 
programs and are collectively referred to as natural- 
resource-recreation. Fish and wildlife is the term 
commonly used in Corps documents and congressional 
testimony to identify natural-resources management 
activities such as habitat management, mitigation, or 
enhancement. Recreation refers to the recreational use 
that occurs on the projects along with its supporting 
activities such as facility planning, design, development, 
and management. In this study the functions associated 
with maintenance of the natural resources and provision of 
recreational services are referred to as natural-resources- 
recreation.
These terms have been applied in the Corps within a 
relatively narrow context. The range of purposes for which 
water projects are developed includes flood control, 
navigation, hydropower, water supply, recreation, and fish- 
and-wildlife. The project purposes are, thus, identified 
by the human uses to be made of the resources. This 
anthropocentric posture derives from legislation and other 
policy statements that are promulgated in response to 
water-resources issues that affect human survival and 
progress.
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Natural resources constitute the basis for all project 
functions, but they are not identified as a purpose nor as 
a major element to be maintained or nurtured, except as 
they serve an identified output of the project. The term 
1 fish-and-wildlife" as used in the Corps is commonly meant 
to incorporate all natural-resource-management activities. 
'•Recreation" (Beardsley et al. 1974, Wall et al. 1977), is 
generally considered to be a "softer" function (as opposed 
to structural activities) of water-resources development 
which incorporates natural resources.
The Corps' perspective relative to natural resources 
is focused more on outputs or human uses of resources than 
on the resources themselves. This posture is consistent 
with the longstanding mission of the agency to develop 
water resources for growth of the nation as directed by the 
Executive and Legislative branches of government.
This research is a case study of one aspect of an old, 
large, complex federal agency: the Corps of Engineers. It 
is therefore, strongly oriented toward historical 
geography. However, it necessarily embodies essential 
elements of political geography and resource geography.
The geographer's role as resource analyst is, according to 
Mitchell (1989:3), to seek to "...understand the 
fundamental characteristics of natural resources and 
processes through which they are, could be, and should be 
allocated and utilized". He goes on to say (1989:3)
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"...resource management represents the actual decisions 
concerning policy or practice regarding how resources are 
allocated and under what conditions or arrangements 
resources may be developed."
Large-scale water-resource development by the Corps 
has been motivated by conventional issues including flood 
control, navigation, and water supply. Obviously, the 
natural-resource base of each project has been exploited in 
pursuit of solutions to those important issues. The 
central theme here is the allocation of resources to 
protection, maintenance, and enhancement of that base 
condition and the priority assigned to use of that resource 
base for recreational purposes.
5. OVERVIEW OF POLICY CHANGES
The period of study is from the foundation of the 
Corps at the Battle of Bunker Hill in 1775 to the present.
A time-line of events is developed to describe the history 
of Corps natural-resource-recreation management. Three 
periods are identified.
The first period lasts from 1775 to 1944. Although 
the Corps was first conceived in 1775, the first 
legislative authority for fish-and-wildlife and recreation 
management was not enacted until 1944. Many significant 
policy events took place during that period including 
entrance of the Corps into civil works by making 
transportation routes to the new frontiers, mainly by
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water, suitable for navigation (U.S. Army Corps of 
Engineers 1976, 1986a).
Late in the period, reservoirs were constructed 
primarily to help regulate flows to support navigation and 
to control floods. Forty-seven projects were authorized by 
1925 to augment navigation; most in the headwaters of the 
Ohio River. Construction was completed on fourteen of them 
by 1925 (U.S. Army Corps of Engineers 1996b). The closing 
years of this period of study were particularly active for 
project authorization and construction. The 1936 Flood 
Control Act authorized 221 projects, of which sixty-three 
were constructed. Another 107 reservoirs were authorized 
from 193 6 to 1940, and thirty-three were authorized by the 
1944 Flood Control Act at the close of the period (U.S.
Army Corps of Engineers 1992, 1996b). These reservoirs 
served as the foundation for recreation use and natural 
resources management on a broad scale in later years. The 
end of that period of study, 1944, is marked by enactment 
of the first legislative authority for the Corps to plan 
for and to manage recreation and fish-and-wildlife 
resources.
From 1944 to 1970 many reservoirs were planned, 
authorized, and developed. Land acquisition policies 
varied and several important events, some with implications 
for today's management practices, occurred. Recently 
completed reservoirs were discovered by a growing
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population of Americans, experiencing increased liesure 
time and disposable income. The Outdoor Recreation 
Resources Review Commission (1964) identified public 
recreation needs (many water-oriented) and recommended that 
the recreation aspect of water resources development be 
emphasized. Recreation and fish-and-wildlife management 
became authorized project purposes for Corps' projects in 
1965 with passage of the Federal Water Project Recreation 
Act (U.S. Congress 1965). This law also requires that any 
new recreation development on Corps projects be costshared 
with a nonfederal public agency. The local sponsor must 
agree to pay not less than fifty percent of development 
costs and assume all of the responsibility for operation, 
maintenance, and replacement of recreation facilities. 
Emergence of the environmental movement toward the end of 
the decade reinforced the Corps' need to view natural- 
resources-recreation as an important function.
The National Environmental Policy Act (NEPA) was 
enacted on 1 January 1970 (U.S. Congress 1970) . This is a 
logical beginning for the final period of study, since NEPA 
marked the beginning of the environmental movement for all 
of America, including the Corps. The requirements for 
consideration of environmental impacts, full public 
disclosure of proposed significant federal actions, and 
public involvement in decision-making meant that the Corps 
had to change its approach toward planning, developing, and
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managing water resources projects. Prior to the enactment 
of NEPA, public involvement typically consisted of release 
of information about Corps plans at strategic times. 
Environmental considerations were usually incidental to 
flood control or other conventional project objectives.
NEPA was followed by several important policy actions 
including enactment of the Endangered Species Act, the Wild 
and Scenic Rivers Act, the National Scenic and Historic 
Trails Act, and the ammendments to the Clean Water Act.
The Corps looked inward and adopted several sound 
management strategies during the 1970s in response to 
growing public demands for recreation access and use of the 
multipurpose lakes. Tighter management controls were 
placed on indiscriminate private construction of private 
recreation facilities on public land, fees were charged for 
the use of highly developed facilities, and the general 
quality of facilities, programs, and professional resource 
management personnel was upgraded.
6. STUDY METHODS AND APPROACH
This dissertation is a case study of the U. S. Army 
Corps of Engineers that focuses on the natural resources 
and outdoor recreation functions of the Corps' civil water 
resources development mission. The case study approach is 
a valid research strategy which is used in many settings 
including policy, political science, and public 
administration research; community psychology and
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sociology; organizational and management studies; city and 
regional planning research; studies of public agencies; and 
many dissertations and theses in the social sciences (Yin 
1984) .
Schramm (1971) stated that there is a central tendency 
among all types of case study to illuminate a decision or 
set of decisions by discussing why they were made, how they 
were implemented, and with what result. It is the intent 
of this research to discuss the events surrounding the 
development of specific water policies, when they occurred, 
how the Corps reacted to them, and what were the effects of 
the implementation of those policies.
Yin (1984:23) offers a more technical definition. He 
says, "A case study is an empirical inquiry that 
investigates a contemporary phenomenon within its real-life 
context; when the boundaries between phenomenon and context 
are not clearly evident; and in which multiple sources of 
evidence are used.” He cites six sources of evidence which 
can serve as the focus of data collection for case studies: 
1) documentation; 2) archival records; 3) interviews; 4) 
direct observations; 5) participant-observation; and 6) 
physical artifacts. This research relies heavily on all of 
these sources for data and information.
Stake (1994) states that case study can be either 
qualitative or quantitative or a combination of the two. 
This case study offers much quantitative information,
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acquired from records, reports, and other documentation.
On the whole, however, the dissertation is descriptive in 
nature.
Case researchers attempt to discover both what is 
common and what is particular about the subject of study, 
but the end result usually presents something unique 
according to Stake.
A typology of federal land management agencies is 
presented in the study. The purpose is to distinguish the 
Corps of Engineers from other organizations with similar 
missions in the federal establishment. The Corps and other 
federal agencies with a water-resources-development 
orientation have assumed recreation and natural resources 
management responsibilities as a result of the public 
demands placed on properties which they acquired, 
developed, and managed for other purposes. Major 
similarities and differences among federal agencies with 
natural-resources-recreation responsibilities are 
described.
Attention then turns to significant policy events 
which impacted activities relative to natura1-resource- 
recreation management. These are dated, identified, and 
described. Events which led to these shifts in policy and 
the Corps' response to these events and policy changes are 
also described. Geographic impacts resulting from the 
policy shifts are identified and discussed.
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Information sources include the literature, agency 
files, and legislative research records. Internal agency 
correspondence, regulations, policy statements, reports, 
external literature, and results from a sample of all Corps 
lakes are included in the analysis to describe the Corps' 
reaction to policy changes and to identify the agenda- 
setting process which influenced policy decisions. 
Interviews and personal communications with key individuals 
are used as data sources along with the personal experience 
of the author who has served with the Corps for nearly 
thirty years. This experience was acquired in the 
Washington, D.C. headquarters, the Ft. Worth District 
office, and the Waterways Experiment Station in Vicksburg, 
Mississippi. At these locations he performed professional 
duties in the operations, planning, and research functions 
of the organization respectively. Additionally, the author 
has worked in field positions with the Ohio Department of 
Natural Resources, the Fairfax County Park Authority in 
Virginia, and the U. S. Forest Service from which an 
appreciation for the perspectives of state, local, and 
other federal agencies has been gained.
Policies are defined in this study as written 
instruments that take two basic forms: 1) legislative or 
congressional; and 2) organizational, i.e., the 
implementation of public laws by the Executive Branch and 
the agency. Pertinent public laws, executive orders, and
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regulations are reviewed, analyzed, and described. The 
intent is to document the changes in Corps' directions and 
emphases on natural resources and recreation. This method 
establishes the policy base and describes the dynamics of 
policy changes during the study period. A conceptual 
framework for the policy process has been developed from 
the literature, and theory regarding agenda-setting and 
institutional responses to policy changes is described.
The actions of the Corps are then compared to the 
theoretical framework. Did the agency perform as theory 
would lead us to expect? The current posture of the Corps 
relative to natural-resource-recreation management is 
described. As part of this exercise, the natural-resource- 
recreation mission is described vis-a-vis the other major 
civil missions of the Corps. Based on the historical 
performance of the Corps, its responses to policy shifts, 
and its actual performance compared to the conceptual 
framework, projections are made regarding the future of the 
agency regarding natural-resource-recreation management in 
an era of budgetary retrenchment.
7. CONTRIBUTION OF RESEARCH
The role of the Corps of Engineers in natural- 
resources development for an array of public uses and as 
the leading supplier of water-based outdoor recreation 
opportunities is undisputed. The performance of the agency 
in fulfilling these obligations has, however, been
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questioned both within and outside of the Corps; heretofore 
conclusive results have not emerged.
No other study comparable to this one has been done. 
The findings of the research will provide useful 
information about the way that a major federal construction 
agency with military roots carries out its duties as a 
natural-resources and recreation manager charged with civil 
water-resources development projects often constructed for 
multiple uses.
The Corps has jurisdiction over a large, important 
natural-resource inventory that serves as the nation's most 
attractive water-oriented outdoor recreation supply. While 
it is unlikely that many large dams will be constructed in 
the future, we can expect modifications to existing 
structures, either structurally or by altering operational 
strategies. Resource managers must assure equitable 
treatment of recreation and fish-and-wildlife enhancement 
with other project purposes and the very best management of 
these resources possible. A growing population and 
increasing competition for a finite supply of natural- 
resources demand that these resources be protected and 
maintained for sustained use now and for future 
generations.
A study of the Corps' role and performance in the 
stewardship of natural resources and management of 
recreation activities throughout the history of the
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organization is unprecedented. Detailed accounts of the 
policy process leading up to major shifts in natural- 
resource-recreation policies and the Corps response to 
those events have not been documented.
This research has the potential for making a sizable 
contribution to the literature on natural-resource and 
outdoor recreation management at all levels. Scholars, 
students, and practitioners in the disciplines of the 
various natural resources, park management, political 
science, public administration, history, and geography at 
large may benefit from the research. Policy-makers will 
have evidence upon which to base significant decisions 
regarding budgetary, personnel, and other areas of emphasis 
and influence in the total civil works water resources 
development program. The results of this research will be 
of value to local, regional, and national program 
management leaders.
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CHAPTER II
REVIEW OF PERTINENT LITERATURE
The literature, as it pertains to this research, is 
found in a variety of sources, but primarily comes from the 
biological and social sciences. The disciplines of public 
administration, economics, political science, recreation 
management, fish and wildlife biology, and geography are 
particularly germane to this study. The review of 
literature which is pertinent to this dissertation is 
presented in two major categories: policy and resources.
1. POLICY
Dye (1992:21) states that "...strictly speaking, a 
policy does not become a public policy until it is adopted, 
implemented, and enforced by some government institution." 
This research discusses the implementation of policies as 
well as the events leading up to their adoption.
Smith (1995) notes that the development of 
environmental policy has been influenced by environmental 
awareness. He traces the history of the environmental 
movement through seven, often overlapping, phases. The 
first of these, he calls the period of "dominance". During 
the seventeenth, eighteenth, and most of the nineteenth 
centuries the environment was viewed as hostile.
Wilderness was to be conguered and used. Anything which 
humans could not use was of little or no value. It was
28
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during this phase, 1824, that the Corps first began its 
civil works mission with exploration of routes for canals 
and roads for commercial purposes and public mail 
transportation (U.S. Congress 1824a).
In the second phase, "early awakening", the writings 
of Henry David Thoreau and Ralph Waldo Emerson and George 
Catlin's drawings began to affect the relationship between 
people and nature. During this period George Perkins Marsh 
published Man and Nature in 1864. In the third phase, the 
"early conservationist", environmentalists began to take 
political action on their concerns over environmental 
degradation during the late nineteenth century. John Muir, 
a founder of the Sierra Club, was probably the most notable 
figure during this period.
The "later conservationists" phase is marked by the 
aggressive actions of President Theodore Roosevelt and 
Gifford Pinchot, the Forest Service's first chief. 
Roosevelt, Pinchot, and other "later conservationists" were 
promoting the concept of multiple-use management, which 
Pinchot had brought to America from his forestry studies in 
Germany. Concurrently, the Corps was advocating and 
developing water resources; first, almost exclusively for 
navigation support, later for multiple uses including flood 
control and water supply. During the 1930s, more that one- 
fourth of the Corps' lakes that exist today were authorized 
(U.S. Army Corps of Engineers 1992).
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The fifth phase, "the reawakening", is described by a 
series of events in the 1960s which brought environmental 
issues to the attention of the public and, subsequently, 
the policymakers. Rachel Carson published "Silent Spring" 
in 1962, focusing public attention on the polluting effects 
of pesticides and other chemicals. Several spectacular 
events, including the fires on the Cuyahoga River at 
Cleveland, Ohio and a Union Oil Company spill of several 
hundred-thousand gallons of crude oil onto the beaches of 
Santa Barbara, California and adjacent communities served 
to bolster public environmental concerns. The environment 
became a political issue, and the National Environmental 
Policy Act was enacted on 1 January 1970. This milestone 
legislation was followed quickly by several other important 
federal environmental laws.
During the remainder of the 1970s public environmental 
concerns leveled and slowly declined. This sixth period of 
"complacency" saw decreased memberships in environmental 
organizations and declarations by the end of the decade of 
the death of the environmental movement.
Smith's final phase is "the little Reagan revolution". 
During this period President Reagan claimed that he had a 
public mandate to "get the regulators off our backs", and 
he proceeded to restrain the implementation of federal 
environmental laws. A backlash in the form of doubled and 
tripled memberships in environmental organizations was the
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result, and no environmental legislation was repealed or 
significantly diminished although implementation by federal 
agencies was not as vigorous during the Reagan years.
Smith goes on to report a continued resurgence in 
public awareness thoughout the 1980s to the present, owing 
to a number of highly publicized environmental incidents 
including progressive reports on increases in acid rain, 
the nuclear disaster at Chernobyl, and periodic 
announcements in the press about new revelations regarding 
hazardous or toxic wastes and water resources pollution.
Pattison (1964) describes four traditions of 
geography: l) spatial; 2) area studies; 3) man-land; and 4) 
earth science. Elements of each of these traditions can be 
found in the philosophies, policies, and programs of the 
Corps, and, thus, in the agency's natural-resources- 
recreation practices.
The "man-land, tradition is the most relevant to the 
activities of the Corps since its actions have had profound 
impacts on the landscape and on the American culture. This 
tradition is also known variously as the "resources" or the 
"nature-culture" tradition. Under the man-land tradition 
emphasis is placed on the relationships between humans and 
the land. This paradigm benefited from significant 
developmental input by a few preeminent geographers, most 
noteably, Carl Sauer, Harlan Barrows, Gilbert White, Ian 
Burton, and Robert Kates.
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The works of White, Burton, and Kates have focused on 
human adjustment to natural hazards including floods, 
earthquakes, and hurricanes. White, in particular, is 
noted for his work in the applied geography of human 
perceptions and adjustments to floods. He played an 
important role in the establishment of the Corps' flood 
plain management program, planning concepts in flood 
control reservoirs and levee development, and the flood 
plain management and regulatory activities of the Federal 
Emergency Management Agency (Reuss 1992, Burton et al.
1993) .
Kates has been a major exponent of the behavioristic 
approach. His position is that the way in which people 
view risks and opportunities of their uncertain 
environments plays a very important role in the decisions 
which they make about resource management. Kates developed 
a plan based on four assumptions: 1) people are rational 
when making decisions; 2) people make choices; 3) choices 
are made on the basis of knowledge; and 4) information is 
evaluated according to predetermined criteria (Johnston 
1991).
White (1957) discusses the multiple uses of 
agriculture, forestry, wildlife management, minerals, and 
recreation. He goes on to say that many attempts have been 
made to translate the concept of multiple-use into 
governmental administration or cooperative arrangements for
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resources management. White states that the federal 
government has largely failed in this regard, and the 
tendency is for each agency to go its own way.
Certainly, people and the bureauracies which they 
represent can, and do, apply ecological concepts to the 
structure and function of human actions as Wilson (1975, 
1995) describes. These applications are manifested in both 
individual and group activities. However, the human is a 
territorial species and power and greed are often stronger 
motivators than are the altruistic characteristics of the 
species.
White and his contempararies, Burton and Kates, have 
contributed to the formulation of public policy which 
affects the Corps and other agencies through their research 
and publications regarding the social implications of 
natural disasters. In their book, Environment as Hazard. 
(Burton et al. 1978) they describe the current state of 
knowledge on how individuals and social groups respond to 
extreme natural events, and formulate tentative conclusions 
upon which responses to natural hazards are based. They 
raise the fundamental question whether the environment is 
becoming more hazardous, and express their belief that if 
it is, the cause is not a change in nature, but a social- 
economic change.
While the effects of the research and writings of 
these geographers on Corps policies and programs is
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relative to emergency management, their influence extends 
to the agency's views of its role in natural-resource- 
recreation management, particularly, water resources.
White, Kates, and Burton have demonstrated that people 
act according to their perceptions of environmental 
resources; and this often leads to conflict over who should 
benefit from exploitation of the natural resource base.
This is a key problem for the Corps' natural-resource- 
recreation practices because the management of competing 
demands and conflicting uses is a common situation.
An especially important contribution is White's (1945) 
pioneering of a geographical approach to national flood 
control policy. He envisioned comprehensive policies which 
would consider all alternative solutions, evaluate social 
dimensions in addition to physical aspects of the problem, 
and find alternative uses for flood plains and promote 
those uses. Those goals have been partially achieved for 
flood control projects, but other project functions, 
including natural-resource-recreation management could 
benefit from the application of similar criteria. Johnston
(1991) argues that the initial impact of White, Kates, and 
Burton on geography was minimal since they were working on 
the boundaries between human and physical geography, which 
was unfamiliar territory to most human geographers.
This territory remains unfamiliar not only to 
geographers, but to other disciplines as well. Most of the
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work in resource-management, to date, appears to have been 
largely "multi-disciplinary" in nature rather than "inter­
disciplinary". Each study team member typically conducts 
investigations and draws conclusions with minimal input 
from and relatively independent of the others. Usually, 
near the end of the study, integration of the disciplines 
and cross-fertilization of ideas, data, and creativity are 
accelerated. There are good reasons for this, but early 
and continual collaborative and synergistic teamwork would 
undoubtedly produce benefits for optimal water resources 
management. As Shubert (1980:49) put it: "...problems in 
the real world do not come classified neatly - this one for 
the economist, that one for the engineer, and so on."
The listing of items for governmental action is 
commonly referred to as the "agenda", and agenda-setting is 
obviously a prerequisite to any policy action. Kingdon 
(1995) describes the agenda-setting process as highly fluid 
and loosely coupled. He identifies three major streams 
(problems, policies, and politics), which seem tc flow in 
and around the federal government, albeit largely 
independent of each other. When the streams join, big 
policy changes occur. He goes on to describe the several 
streams, the roles of participants inside and outside of 
the government, and the response of federal institutions to 
this process.
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Kingdon sees policy as developed incrementally, and he 
uses the budgetary process to illustrate the point. All 
participants assume that agencies work from a base budget. 
Since they are quickly overwhelmed with information if they 
attempt to examine the entire budget, they rarely try. 
Instead, they proceed to add or subtract relatively small 
increments to or from the base budget. Most policy issues 
are handled this way according to Kingdon.
Policy-making is a complex process, according to 
Kingdon, involving much debate in a variety of venues and 
incremental changes over time. As he puts it (Kingdon 
1995:125), "Political scientists are accustomed to such 
concepts as power, influence, pressure, and strategy. If 
we try to understand public policy solely in terms of these 
concepts, however, we miss a great deal. The content of 
ideas themselves, far from being mere smokescreens or 
rationalizations, are integral parts of decision making in 
and around government. As officials and those close to 
them encounter ideas and proposals, they evaluate them, 
argue with one another, marshal evidence and argument in 
support or opposition, persuade one another, solve 
intellectual puzzles, and become entrapped in intellectual 
dilemmas."
He goes on to quote John Maynard Keynes: "The ideas of 
economists and political philosophers, both when they are 
right and when they are wrong, are more powerful than is
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commonly understood. Indeed, the world is ruled by little 
else....I am sure that the power of vested interests is 
vastly exaggerated compared with the gradual encroachment 
of ideas.”
Figure II-l illustrates how Kingdon sees the policy­
making process. Problems, existing policies, and politics 
interact on a grand scale, in a fluid state, seemingly 
disjointed, with incremental gains and losses, each 
continually changing position relative to the others. The 
flow of these three phenomena is continually buffetted and 
influenced by actions, and sometimes lack of action, of 
individuals and groups from inside and outside the 
government. Ultimately, when the three converge, a large 
policy change results.
Smith (1995:38) states that, "Policy action in 
government involves the desired action or non-action on an 
item that has been placed on the public agenda. It can 
take place in any one of the three branches of government. 
It is important to know that inaction, or the continuation 
of the status quo, is also a form of policy making." He 
goes on to say that it is widely accepted among American 
policy scholars that policy is made incrementally. Some 
possible scenarios which Smith describes are: 1) only some 
of the possible alternative solutions are considered; 2) 
only alternatives which differ slightly from existing 
policy are considered; 3) only a limited number of
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potential effects for each alternative are evaluated; or 4) 
the problem undergoes continual redefinition with 
adjustments to make it more manageable.
Policy issues do not just happen according to Dye
(1992). Tactics which are employed by a variety of players 
include creating an issue, dramatizing it, calling 
attention to it, and pressuring government to take action. 
He views the policy process as a series of political 
activities: problem identification, formulation, 
legitimation, implementation, and evaluation. Stokey and 
Zeckhauser (1978) offer several models for making policy 
decisions, but caution that policy formulation and analysis 
is a complex business and their models do not always match 
reality.
Wildavsky (1973) describes six different steps in the 
governmental policy-making process: 1) publicizing a 
problem; 2) initiating a search for a solution; 3) 
evaluating alternative solutions; 4) choosing a solution or 
a combination of solutions; 5) implementing the measures 
decided upon; and 6) evaluating the conseguences of a 
measure. Wildavsky attributes the original description of 
these policy formulation steps to Rose (1969) and goes on 
to say that there appears to be no significant difference 
between the United States or any other government and 
societies that engage in planning. The processes described
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by Dye, Wildavsky, and Rose are illustrated in composite in 
Figure II-2.
Public policy is made in the United States within a 
system of semi-autonomous decision-making power clusters 
according to Ogden (1991). He states that each cluster 
deals with one broad, interrelated subject area, e.g., 
agriculture, in which government plays an active role.
Each cluster is composed of people who specialize in that 
subject area and who are actively working in some aspect of 
it. Each power cluster contains the same basic elements: 
administrative agencies, legislative committees, interest 
groups, professionals, volunteers, an attentive public, and 
a latent public. Each cluster operates independently from 
all other clusters to identify policy issues, shape policy 
alternatives, propose new legislation, and implement 
policy.
Yaffee (1997), in his discussion of the reasons for 
the reluctance of the Forest Service to resolve the Spotted 
Owl issue in the old-growth forests of the Northwest, cites 
five key behavioral biases which influenced decisionmaking 
on this highly visible policy issue. He believes these 
same tendencies are evident in other policy issues.
His first key tendency is that short-term rationality 
outcompetes long-term rationality. There is a tendency to 
make decisions which are rational and effective in the 
short term, but are counterproductive and ineffective in
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the long term. Second, he states that competitive behavior 
drives out cooperative behavior. Third, Yaffee cites a 
tendency to fragment interests and values, i.e., there is a 
proclivity to divide the different elements of society, and 
thus avoid the integration of interests and values 
essential to the formation of effective courses of action.
Yaffee's fourth point is the tendency to divide 
responsibilities and authorities for resource management 
which diminishes accountability and results in piecemeal 
solutions to problems. Yaffee's final key bias is the 
tendency to fragment information and knowledge. The result 
is that decisionmakers make bad choices because they lack 
adequate information.
With regard to the Corps, Feldman (1991:191) finds 
that with respect to "American natural resources policy, 
Corps of Engineers' policies in water resources development 
are distinctly military, characterized by a resistance to 
public scrutiny, a dogged adherence to a narrow set of 
criteria for policy evaluation, and a resistance to 
change." Conversely, Mazmanian and Nienaber (1979) believe 
that the Corps has become much more environmentally 
oriented and has engaged in more extensive public 
participation in its decision-making process.
A simplified diagram of policy development is 
presented in Figure II-3. This iterative process closely
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resembles an ecosystem of living organisms in which 
everything is connected to everything else, validating 
Wilson's theory that the social structure of humans follows 
the model of nature (Wilson 1975). This simple diagram 
illustrated in Figure II-3 becomes much more complex in the 
Corps of Engineers as will be shown later.
The agenda-setting process alone can be time- 
consuming, complex, and subject to redirection or delays as 
tangential events have their effects. Pressures from 
individuals or societal groups with their own agendas can 
have powerful influences on the process. Once a policy is 
in place, implementation by the administrative agency is 
often discretionary. The influence of the implementing 
agency on a policy should not be underestimated.
Typically, the agency plays some role in the entire policy 
process, and its implementation of a policy can be as 
complex as its role in policy development. Public opinion 
and involvement, the strength of other pressures which are 
somehow connected to the policy, and the goals of the 
agency itself are some of the influencing factors.
2. RESOURCES
Turning to natural resources, the literature suggests 
a broad and functional definition. Resources are 
culturally defined. They are defined by their actual, 
perceived, or potential use by humans. Whether physical 
descriptions such as soil or water are applied, or whether
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spatial or geographical parameters are employed, the 
resources are delimited by their utility to humans. The 
effectiveness of natural-resources management is directly 
related to the manager's perception of the resource and the 
options which are available for resource development, use, 
or preservation.
Zimmermann's (193 3) interpretation of natural 
resources viewed the environment or parts of the 
environment as resources only if they satisfy human needs, 
i.e., resources are subjective, relative, and functional. 
According to Zimmermann, environmental attributes are not 
resources unless they are used or perceived as useful to 
humans. They are also resources when they are impacted or 
capable of being impacted by human actions. Zimmerman 
(1951) later elaborated on his definition of natural 
resources by stressing that resources are the dynamic 
products of increased knowledge, expanding technology, and 
changing individual and societal needs.
Hartwick and Olewiler (1986) define natural-resources 
as factors of production, i.e., inputs that may be combined 
with labor, capital, and materials to produce goods and 
services. Most natural resources are seen as possessing 
characteristics that resemble those of capital. Resources, 
like capital, must be extracted or harvested in order to be 
used for consumption or production and to yield productive 
services over time.
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Natural resources further divide into four basic 
components. First, the physical component includes the 
basic physical attributes of the environment. Geological 
formations such as soil, mineral deposits, and landforms; 
water (in its various states and locations) ; and the 
various gases (notably in the atmosphere) are among the 
elements of the physical component. Second, the biological 
component consists of the floral and faunal lifeforms 
resident in the physical component.
Third, the social component is made up of human uses 
and values that are assigned to the physical and biological 
components. The social component includes all of the human 
uses and interactions of the physical and biological 
components. Finally, the functional component consists of 
the processes and interactions between and among the 
elements that make up the physical, biological, and social 
components. This component is often overlooked but it is 
very important. Ecosystems are dynamic, and the functional 
component is the engine that drives them. These four 
natural-resource components exist in two dimensions: time 
and space (Hamilton 1994).
Natural resources can be defined and utilized at 
different scales for a variety of purposes. The several 
dimensions of natural resources are presented in Figure II- 
4. In order to carry forward the anthropocentric theme of 
resource management as employed by the Corps, human
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natural-resource-management activities are shown in 
juxtaposition to some examples of resources at various 
scales.
A very narrow definition of natural resources regards 
them as reserves of commodities that have an appreciable 
money value to people, either directly or indirectly. On 
that basis, Ehrenfeld (1978) describes unconventional 
resources that he calls "non-resources". He cites the 
Houston toad (Bufo houstonensis  ^, an endangered amphibian, 
as an example since it has no monetary value to people.
Others see the human species as only one of many on 
this planet and, as such, inextricably related to and part 
of the earth. The earth is viewed as a self-regulating 
organism (Lovelock 1988a). Under the Gaia paradigm, Earth 
is viewed as a superorganism in itself, and the human 
population as one of its innumerable parts. Lovelock 
(1988b:14) observes that "Gaia theory sees the biota and 
the rocks, the air, and the oceans as existing as a tightly 
coupled entity. Its evolution is a single process and not 
several processes studied in different buildings of 
universities."
Gore (1993) describes five major strategic threats to 
the global water system. They are: 1) redistribution of 
fresh water supplies; 2) the rise of sea levels and loss of 
low-lying coastal areas; 3) massive changes in land use 
patterns; 4) world-wide contamination of water resources
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with chemical pollutants; and 5) the pressure of rapid 
population growth. Corps activities are concerned to some 
extent with all of these issues.
Most definitions of natural resources are organized 
around the value of or the actual or potential use of 
environmental features for humans. This anthropocentric 
posture is consistent with the policies, programs, and 
practices of the Corps relative to water resources 
development. One human use often overlooked is the 
existence value of natural resources. Often, the best use 
of resources is no development at all. Preservation for 
future generations, use as wildlife habitat, or more subtle 
uses such as aesthetics, or as buffers between areas of 
intense human activity are valid uses even if financial 
benefits are not immediate.
Prior to 1930, the focus of dam and reservoir design 
was on river-flow regulation, primarily for single purposes 
of either navigation, municipal water supply, irrigation, 
or hydroelectric power generation. By 1940, seventy-three 
Corps reservoirs were constructed, primarily as single­
purpose projects.
The development of single-purpose reservoirs 
apparently was effective. White (1935:2) noted, "Although 
precipitation was deficient to a greater extent than ever 
before during the spring and summer of 1934 in many parts
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of the United States west of the Appalachians, most of the 
public water supplies of the nation proved to be adequate."
The water resources paradigm shifted in the 193 0s to 
construction for multiple purposes including flood control, 
wildlife conservation, recreation, and pollution abatement 
(White 1957). The Corps, long an advocate of dam 
construction to support commercial navigation, had strongly 
resisted the multiple-use management concepts which Pinchot 
had introduced to America, and which were championed by 
President Theodore Roosevelt as the efficient use of 
resources. Harlan Barrows and his student, Gilbert White, 
later advocated this same natural-resource management 
strategy in water resources (White 1945, 1957, Burton et 
al. 1993)
The Corps' aggressive posture on this matter and its 
strong congressional support made this posture resistant to 
change (Barry 1997, Shallat 1994). The floods of the 1920s 
and 193 0s led to legislation requiring reservoir 
development for flood control, and in 1944 multiple-use 
reservoirs were required to meet growing needs for a 
variety of water resource uses (U.S. Congress 1944).
Turner et al. (1990) notes that three times as many 
reservoirs were developed after 1951 than ever before. The 
Corps constructed 329 projects since that time. All of 
them are multipurpose projects (U.S. Army Corps of 
Engineers 1996a).
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Feldman (1991:38-39) criticizes the "...narrow values 
of efficiency" which "...emphasize reorganization of 
government agencies as a panacea for water policy 
fragmentation". In his discussion of multiple-purpose 
management, he contrasts "conservation" which he defines as 
"... the management of natural resources in such a way as to 
assure the production of maximum sustainable yields for 
present and future generations" with "preservation" which 
asserts that "...the exploitation of nature ought to be 
guided by a value system that transcends instrumental 
human needs".
Multiple-use management, in reality, means competition 
among and accommodation of interest groups according to 
Nelson (1995). He claims that the absence of objective 
standards in multiple-use management fosters protracted 
political bargaining before important management decisions 
are reached. But, thanks to the statutory requirements 
promulgated in the 1970s, public participation in public- 
land management decisions is required and, thus, each user 
group is guaranteed a fair chance to influence management 
decisions. Thus, policy decisions on public lands are 
based on interactions among competing special interest 
groups.
Smith (1995) points out that multiple-use management 
gives administrators the discretion to choose among a 
number of competing land uses and to interject historical
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institutional biases into the decision-making process. He 
adds that a great deal of emphasis is placed on economic 
uses of federal lands, and this bias is evident in the 
Bureau of Land Management and the U.S. Forest Service where 
the amount of private grazing on lands under their 
jurisdiction has been reduced significantly.
In an attempt to comply with legislative and 
administrative policies which require a multiple-use 
management approach to public land management, agencies are 
compelled to optimize the uses of finite resources so that 
several activities can be carried out simultaneously on 
federal land, and each will receive its fair share of value 
in the process. To be sure, there are certain uses which 
will receive greater attention than others. For example, 
timber-harvesting activities will receive higher priority 
than other uses on some national forests, and flood control 
will dominate other uses on some Corps reservoirs.
The dissertation addresses management of natural 
resources and recreation at Corps lakes. The historical 
posture of the Corps has been to treat these two purposes 
as conceptually equivalent, although in reality recreation 
is one of the many uses of the natural resources. Corps 
lakes are developed and operated to meet an array of public 
needs by managing the supply and distribution of water.
Like any other use of natural resources, recreational use
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
5 3
has impacts on those resources. The impacts are often 
negative.
Although the Corps treats recreation and natural- 
resources management as closely related and, virtually a 
single function, it is important to note that recreational 
activities often have adverse effects on natural resources. 
Impacts of recreation on natural resources have been 
investigated on several occassions. Boyle and Samson 
(1985) identify 53 6 references on the effects of 
nonconsumptive outdoor recreation on wildlife. In 1985 the 
authors reviewed 166 articles containing original data 
which reported wildlife impacts from camping and hiking, 
boating, wildlife observation and photography, off-road 
vehicle use, snowmobile use, swimming and shore recreation, 
and rock climbing. Birds, mammals, and herptofauna were 
the most common subjects of study.
Disturbance of natural vegetation by camping and other 
recreation activities was studied by Cole (1988, 1987,
1986, 1981), Cole and Marion (1988), McMahon (1983), and 
Bogucki et al. (1975). The general conclusions are that 
very little recreational activity, even as little as one 
night of camping, can have impacts on vegetation.
Smith (1991) notes that since the mid-1980s, an 
impressive array of books and articles, both scholarly and 
popular, focused on or are related to the human ethical 
relationship to the land and to nature. He points out that
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the link between outdoor recreation and environmental 
ethics has received very little attention.
Flather and Cordell (1995) point out that outdoor 
recreation is generally perceived to have little 
environmental impact compared with extractive uses of 
natural resources such as livestock grazing or timber 
harvest because it is often dispersed over spacious areas 
of land or water. They further state that the notion that 
recreation has modest environmental impacts is no longer 
tenable. Impacts include increased animal mortality, 
displacement and disturbance of wildlife, and littering 
according to Boyle and Samson (1985).
Knight and Cole (1995) state that preliminary evidence 
indicates that wildlife can be harmed by recreational 
activity, although our understanding of these effects is 
rudimentary. Most studies to date suffer from a variety of 
deficiencies including shortness in duration, lack of 
proper controls or replications, or complications from too 
many confounding variables. Four primary ways in which 
wildlife can be impacted are described by Knight and Cole 
(1995). These are: exploitation; disturbance; habitat 
modification; and pollution.
Mason (1995) provides considerable details regarding 
the impacts on mammals resulting from disturbance of 
vegetation along rivers and in adjacent vegetative 
communities. Construction activities associated with
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water-resources development generally have negative impacts 
on food, cover, and general habitat quality of mammals 
which inhabit riparian corridors.
Gutswiller (1995) says disturbance through 
recreational activity is becoming a dominant structuring 
force in many wildlife communities. Hammitt and Cole 
(1987) argue that certain wildlife species that are 
sensitive to the presence of humans may be displaced 
permanently. They believe the displacement to be more 
detrimental to wildlife than habitat changes induced by 
recreational activity or harassment. Wall et al. (1977) 
and Beardsley et al. (1974) discuss additional adverse 
impacts of recreation on wildlife species.
The historical development of American environmental 
policy has evolved incrementally resulting in varying 
influences on policies and actions of the Corps. Multiple- 
use management, originally espoused by Pinchot and 
implemented by the Forest Service, became the main-stay of 
reservoir development after initial resistance by the Corps 
which lasted until the early 1940s.
The interaction of policies, problems, and politics in 
a fluid state with constantly changing relative positions 
through time, buffeted by internal and external pressures 
as described by Kingdon, Dye, Smith, Wildavsky, and Rose is 
the model for Corps' policy development.
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The preponderance of literature defines natural 
resources in terms of their human values. Corps policies 
are in agreement with that definition. Recreation is one 
of the uses of natural resources and, as with other 
activities, negative impacts often result. Despite this, 
the Corps generally considers natural resources and 
recreation as a single function in the scope of its mission 
objectives along with flood control and other project 
purposes.
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CHAPTER III
18 8TEPS TO GLORY PLUS: POLICY AND DEVELOPMENT
A discussion of some fundamental reasons for 
involvement of the national government in water resources 
development and management issues is contained in this 
chapter. This discussion is broadly applicable to other 
federal agencies, particularly those with water-oriented 
missions, but it is especially germane to the Corps of 
Engineers.
An overview of federal land-management agencies offers 
a typology of agencies against which the Corps can be 
compared. The genesis and missions of the traditional 
federal land management agencies are briefly presented.
The Corps is described within that context along with a 
review of pertinent evaluations of the agency.
Finally, the Corps' planning process for water- 
resource development projects is described. This process, 
commonly referred to within the agency as "the eighteen 
steps to glory", is complex and it typically follows a 
circuitous route from problem identification to project 
completion that typically spans several years. Many Corps' 
projects begun with excellent intentions of solving water- 
related problems never mature into completed projects. 
Typical reasons for the failure to produce a viable project 
are economic, environmental, political, or budgetary in 
nature.
57
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1. FEDERAL INVOLVEMENT IN WATER RESOURCES
Before examining the development of specific major 
policy events, the Corps' response to and implementation of 
those policies, and the landscape changes which resulted, a 
review of the rationale for federal involvement in water 
resources development is appropriate. The federal 
government is deeply involved in the development and 
management of the nation's water resources for reasons 
which can be grouped under three broad umbrellas: 
historical, conceptual, and constitutional.
1.1. Historical
During the early development of the United States, 
inland travel was primarily by water on the major rivers 
and streams. Settlements took root along the banks of 
these streams, and developed into thriving communities.
The concentration of people in these settlements soon 
required development of the water resources to maintain 
these populations and accommodate their growth and 
prosperity. Flood control structures, adequate supplies of 
potable drinking water, and the maintenance of navigable 
channels to accommodate increased river traffic were among 
the early demands for water resources development.
These water resource improvements required the 
expertise of engineers, and the only available engineers in 
America during the early years of the nation were in the 
United States Army. Early surveys and development of roads
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and water routes for transportation during settlement of 
the United States ultimately resulted in establishment of 
the Corps' civil works mission (U.S. Army Corps of 
Engineers 1976). Additional needs to regulate pollution 
and abuse of the waterways and associated lands, and to 
settle disputes over competing uses have kept the federal 
government in a leadership role. Thus, we find the 
national government involved in a distributive issue 
regarding water resources development and in a regulatory 
issue relative to environmental controls over these 
resources.
1.2. Conceptual
Three significant concepts account for governmental 
involvement in the arena of environmental regulation and 
distribution of resources. They are the tragedy of the 
commons, externalities, and natural monopolies.
When resources are in short supply there is a tendency 
for people to use the remaining resources at increased 
rates in order to receive their "fair share" before the 
remaining resources are completely destroyed (Hardin 1968). 
This propensity to overuse commonly held resources, to the 
point of destroying them, was quite evident on the commons 
in England where all the people were free to graze their 
sheep, cattle, and other livestock on pasture which was 
available for use by all. It is from this experience that 
the "tragedy of the commons" concept evolved - a concept
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which remains valid today. Intervention of a governmental 
authority in such situations can assure equitable 
distribution of resources which are in short supply and 
protection of those resources in the interest of all.
People who enjoy the benefits of an action do not 
always pay the total cost of that action. Conversely, some 
people pay the cost, or a portion of it, for an action 
from which they derive no benefits. For example, a 
chemical industry which dumps waste into a body of water 
but does not pay to clean up that water or in any way 
correct the adverse impacts it has created has produced an 
"externality". The underlying principle of correcting this 
type of activity is the notion that if one is to enjoy the 
benefits, one must also pay the cost. Governmental 
regulation serves to provide equity in such situations.
For some products, if nature takes its course, there 
will be a monoply. The underlying principle of creation of 
a "natural monopoly" rests with economies of scale, e.g., 
electricity can be produced, and thus sold, at a lower cost 
by large organizations because of the economies of scale 
involved in the production, marketing, and delivery of this 
product. The larger the company, the cheaper electricity 
that it sells. Eventually, smaller companies are driven 
out of business and a monopoly exists. After a monopoly is 
established, the price is free to rise without competition. 
In situations such as this the government can serve as a
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competitor and provide price regulations. By deterring 
natural monopolies, a more equitable distribution of 
resources is assured.
These three concepts provide a rationale for 
governmental intervention in order to regulate commonly 
held natural resources so that they may be available for 
continued enjoyment by the current and future generations, 
and so that benefits and losses associated with major 
actions involving public resources may be shared among 
producers and consumers.
1.3. Constitutional
The Constitution of the United States limits the 
authority of the national government to those powers which 
are expressly delegated or as may reasonably be inferred 
from those granted. All other powers belong to the states 
or the people. Regardless of the character of federal 
undertakings, enabling authority must be found among the 
powers conferred upon the federal government by the states. 
Over the years the Congress has enacted many national laws 
in accordance with those powers to define the federal 
responsibility. All major legislative acts dealing with 
water-resources development and environmental controls have 
been subject to and enacted in accordance with the 
constitutional powers.
Legislation which has been enacted to define the 
federal role in water resources development is in
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conformance with the following delegated powers according 
to the U.S. Army Corps of Engineers (1996a) .
1.3.1. Commerce Power. Article I. Section 8. Federal 
commerce authority includes navigation, and Congress has 
jurisdiction over all navigable waters of the United 
States. While the federal government does not claim 
ownership of the navigable waters nor the lands beneath the 
streams, regulatory jurisdiction is a federal 
responsibility. This power may be extended to non- 
navigable waterways and tributaries if the navigable 
capacity of the navigable waterway or interstate commerce 
is affected.
1.3.2. War Power. Article I. Section 8. The scope of 
this power in relation to water resources is largely 
unexplored by the judiciary according to the U.S. Army 
Corps of Engineers (1996a). However, White (1957) states 
that Wilson Dam, a Tennessee Valley Authority project on 
the Tennessee River, was constructed in the exercise of the 
war and commerce powers. Wilson Dam, a hydroelectric power 
project was constructed during World War I to provide power 
for the manufacture of nitrogen.
1.3.3. Treatv-Makina Power. Article I. Section 10. 
This power has special importance on international streams 
where certain major functions have been vested in 
international agencies which were created pursuant to the 
provisions of various treaties. This constitutional power
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is also the basis for treaties with native American Indian 
tribes through which certain rights to the use of water 
have been reserved.
1.3.4. Compact Power. Article I. Section 10. This 
power provides that no state may enter into an agreement 
with another state without the consent of Congress.
1.3.5. Judicial Power. Article III. The Supreme 
Court has used this power to apply the principles of 
equitable apportionment to resolve disposition of 
controversies over water between states according to the 
U.S. Army Corps of Engineers (1996a).
1.3.6. General Welfare Power. Preamble and Article 
IV. Section 2. This power must be exercised for the common 
benefit as distinguished from some mere local purpose. It 
provides sufficient power for many large-scale water 
resource projects, protection of water resources on a 
large-scale basis, and other internal improvements.
1.3.7. Proprietary Power. Article IV. Section 3. The 
proprietary clause of the constitution entrusts Congress 
with unlimited authority to control the use of federal 
public lands. This power is the basis of the 1902 
Reclamation Act which established irrigation in the West as 
a national priority and the 1912 River and Harbor Act which 
provides the authority to produce and sell hydroelectric 
power at federal dams (Reisner 1986).
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2. OVERVIEW OF FEDERAL LAND MANAGEMENT
A portion of the American public's appetite for 
outdoor-recreation opportunities is satisfied by access to 
public lands administered by federal, state, and local 
agencies. In fact, public lands play a significant role in 
meeting the growing demands for outdoor recreation 
opportunities. Some of these lands are managed for 
multiple purposes, and competition for available natural- 
resources to satisfy a large array of public demands is 
keen. Some public agencies have missions which are 
specifically, and in some cases rather narrowly, defined 
relative to their land management activities.
Several federal agencies have responsibilities for 
recreation and natural-resources management as part of 
their missions. The U.S. Army Corps of Engineers (1980) 
lists thirty-eight different federal agencies and 
independent agencies and commissions that are involved in 
water resources planning, management, and development 
(Table III-l). Many of these agencies have jurisdictions 
which are tangential to the thrust of national activities 
affecting natural-resource-recreation management.
The various agencies within the Department of the 
Interior, the Forest Service and the Tennessee Valley 
Authority are probably the best known among the general 
public for their natural resources orientation (Table III- 
2) .
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First, I describe the major single-purpose agencies: 
the National Park Service, U.S. Fish and Wildlife Service, 
Bureau of Land Management, and the Bureau of Reclamation.
Table III-l
Federal Agencies Involved in Water Resources 
Planning, Management, and Development
DEPARTMENT OF AGRICULTURE DEPARTMENT OF ENERGY
Agriculture Stabilization 
Conservation Service
Federal Energy and 
Regulatory Commission
Farmers Home Administration Office of Environment
Forest Service
Soil Conservation Service
Office of Transportation
Economics, Statistics, and 
Cooperative Service
DEPARTMENT OF ARMY
Corps of Engineers - 
Civil Functions
DEPARTMENT OF COMMERCE
Economic Development 
Administration
National Oceanic and 
Atmospheric Adiminstration
Maritime Administration
Office of Resource 
Applications
DEPARTMENT OF INTERIOR
Bureau of Indian Affairs
Bureau of Land 
Management
Heritage Conservation 
and Recreation Service
Water and Power 
Resources Service
Fish and Wildlife 
Service
Geological Survey
National Park Service
Bureau of Economic Analysis Office of Water Research
and Technology
(table con'd.)
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DEPARTMENT OF TRANSPORTATION
Coast Guard Saint Lawrence Seaway
Development Corporation
Policy and International 
Affairs Research and Special
Programs
Administration
Office of Maritime 
Transportation
INDEPENDENT AGENCIES AND COMMISSIONS
Council on Environmental Delaware River Basin
Quality Commission
Environmental Protection Susquehanna River Basin
Agency Commission
Tennessee Valley Water Resources Council
Authority
Federal Emergency
Federal Insurance Management Agency
Administration
Interstate Commerce
Office of Management Commission
and Budget
DEPARTMENT OF JUSTICE
Land and Natural Resources Division
Source: U.S. Army Corps of Engineers, 1980.
All of these agencies are part of the Department of the 
Interior.
The National Park Service was established in 1916 to 
preserve and protect areas which were acquired by the 
federal government because of their unique and significant
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ecological, aesthetic, or cultural values. The national 
park system contains 370 units, and basically they 
represent America's finest examples of scenery, historical 
and archaeological sites, and cultural definition. They 
have rightly been called the "crown jewels' of America.
The mission of the agency is best stated in the 
organic act which created it, "...to conserve the scenery 
and the natural and historic objects and the wild life 
therin and to provide for the enjoyment of the same in such 
manner and by such means as will leave them unimpaired for 
the enjoyment of future generations." (Dilsaver 1994:1).
The U.S. Fish and Wildlife Service, in the Department 
of the Interior, has primary jurisdiction over migratory
Table III-2
Federal Natural Resource 
Management Agencies
DEPARTMENT OF INTERIOR DEPARTMENT OF 
AGRICULTURE
National Park Service
Forest Service
Fish and Wildlife 
Service INDEPENDENT AGENCY
Bureau of Reclamation Tennessee Valley 
Authority
Bureau of Land 
Management
Source: Nelson, 1995
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birds and endangered species. The organization was created 
by combining the wildlife functions of the old Bureau of 
Biological Survey of the Department of Agriculture with the 
commercial fisheries activities of the Bureau of Fisheries 
in the Department of Commerce through the Reorganization 
Plans of 1939 and 1940. The organic acts of the Fish and 
Wildlife Service are, however, the 1956 Fish and Wildlife 
Act, which established a comprehensive national fish and 
wildlife policy and the National Wildlife Refuge System 
Administration Act of 1966 (The Nature Conservancy 1975, 
Allen 1955, Graham 1947).
The Bureau of Land Management (BLM) was founded in 
1946 to administer what remains of the nation's once vast 
land holdings - the public domain. The agency inherited 
jurisdiction over the remnants of public lands resulting 
from a variety of sources including the Louisiana Purchase 
from France in 1803, the Gadsden Purchase from Mexico in 
1953, the Oregon Compromise with Great Britain in 1846, the 
Treaty with Spain in 1819, and Secretary of State William 
Seward's purchase of Alaska from Russia in 1867 according 
to Muhn and Doran (1988). Prior to the creation of BLM 
these lands, in blocks of various sizes scattered 
throughout the country, were essentially unsupervised.
Muhn and Doran (1988:2) state that, "The public domain 
once stretched from the Appalachian Mountains to the 
Pacific and 'constituted', in historian Frederick Jackson
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Turner's mind, 'the richest free gift that was ever spread 
out before civilized man.' Of the 1.8 billion acres of 
public land acquired by the United States, two-thirds went 
to individuals, corporations, and the states. Of that 
remaining, much was set aside for national forests, 
wildlife refuges, national parks and monuments, and other 
public purposes, leaving BLM to manage some 270 million 
acres, as well as 570 million acres of mineral estate."
The Bureau of Land Mangement is guided by the principles of 
multiple use and sustained yield in its management of the 
demands from individuals and corporations for grazing, 
logging, mining, and other activities on these public lands 
which are located mostly in Alaska and the western states.
The Bureau of Reclamation, first known as the 
Reclamation Service, was authorized by the Reclamation Act 
of 1902 after some sophisticated political maneuvers by 
President Theodore Roosevelt. President Roosevelt was a 
student and admirer of John Wesley Powell who explored 
extensively and mapped parts of the west, particularly the 
Colorado River Basin, and who recommended the establishment 
of a federal bureau to see to the irrigation of the west to 
support westward expansion of the nation's growth.
Francis Griffith Newlands also believed in Powell's 
admonition that the only way to settle the west was by 
providing adequate irrigation water. Newlands, however, 
attempted to provide this service as a private
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entreprenuer, and lost half a million dollars in the 
process. He later won a congressional seat from Nevada 
and, after nearly a decade of relative silence on the 
subject, launched a campaign to establish a federal agency 
to implement an irrigation program for the western United 
States. During the process, he managed to alienate most of 
the western congressional delegation, and his proposed bill 
was defeated.
A rival bill, which contained none of the features of 
Newlands' bill, was introduced by Senator Francis E. Warren 
of Wyoming. Mrs. Warren became seriously ill, and Senator 
Warren had to return to Wyoming. In his absence, Roosevelt 
persuaded Newlands to be more reasonable and introduce a 
more conservative bill, whereupon, the President announced 
that he would support Newlands' bill with a few minor 
changes. The "minor changes" resulted in the original 
legislative proposal which Newlands and Roosevelt had 
wanted. Upon his return from Wyoming the revised bill had 
passed both houses of Congress and became law on 17 June 
1902 (Reisner 1986). The agency's main mission is the 
provision of agricultural irrigation water in the seventeen 
western states. Hays (1959) notes that Roosevelt's support 
was consistent with his keen interest in conservation.
The National Park Service, Fish and Wildlife Service, 
and Bureau of Reclamation are referred to as single-purpose 
agencies because of the relatively narrow focus of their
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missions. The National Park Service is charged with 
protection of unique areas where human development and 
activity is severly limited and carefully controlled. The 
primary mission of the Fish and Wildlife Service is 
regulation of populations of species which are classified 
as endangered and those which are migratory and cross state 
jurisdictions during migration. The Bureau of Reclamation 
is focused on supplying irrigation water in the seventeen 
western states.
While the Bureau of Land Management may be an 
exception to the single-purpose management paradigm, the 
management focus often appears to be oriented toward 
specific issues involving human extraction of resources, 
usually mining, grazing, or timber harvest. The Bureaus of 
Reclamation and Land Management are regionally oriented to 
meet the needs of western America. Recreation services are 
provided in response to public demands for use of outdoor 
space and resources in the public estate which arose 
incidentally to their originally stated missions.
Multipurpose agencies are charged with managing 
natural resources to serve several purposes concurrently. 
Structural modifications to the landscape are typically 
employed to optimize the resource outputs to meet 
demonstrated demands. The most notable multiple-purpose 
agencies are the Tennessee Valley Authority, the U.S.
Forest Service, and the Corps of Engineers.
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The Tennessee Valley Authority (TVA) is also 
regionally oriented. TVA's work began in 1933 when 
President Franklin D. Roosevelt signed the Tennessee Valley 
Authority Act. This public law created a government 
corporation which was "... charged with the duty of 
constantly studying the whole situation presented by the 
Tennessee River Valley, and the adjoining territory, with 
the view of encouraging and guiding in the orderly and 
balanced development of the diverse and rich resources of 
that section." (Clapp 1960:301). Large reservoirs were 
constructed as part of the economic development of the 
region, and they have become major attractions for 
recreation use as the quality of life has improved.
The Forest Service traces its origin to a single­
purpose mission: sustained yield of forest products.
During the 1860s and 1870s widespread uncontrolled timber 
harvest on the public domain began to attract national 
attention. A series of events, including establishment of 
the American Forestry Association, warnings about the 
influence of forests on soil erosion control and water flow 
preservation, and an 1869 report of the Michigan 
legislature that warned of the legacy that would be passed 
on to future generations led to establishment of the first 
forest reserves by President Benjamin Harrison. They 
contained thirteen million acres. Another 4.5 million
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acres were added by President Grover Cleveland in 189 3 
(Nelson 1995).
Further additions were held in abeyance until 
management policy for the reserves was formulated. A 
commission was appointed in 1896 by the National Academy of 
Sciences to study the future of forest reserves. Gifford 
Pinchot, an American forester trained in Germany, was a 
member of that commission. He strongly opposed strict 
preservation, and favored sustained yield of forest 
products by use of multiple-use management strategies. 
Pinchot's ideas were supported by the commission and, 
following their report, President William McKinley signed 
the Forest Reserve Act, the organic act of the Forest 
Service, into law in 1897. Pinchot became the agency's 
first chief (Nelson 1995) .
Multipurpose management continues to prevail in the 
Forest Service. Currently, the Forest Service is the 
nation's leading provider of outdoor recreation 
opportunities. The 155 national forests contain nearly 200 
million acres and account for about 25 percent of the 
country's public lands (National Geographic Society 1996).
As with other federal land management organizations, 
the Forest Service's role in recreation came by default. 
According to Mitchell (1997:66), "The Organic Act said 
nothing of turning the national forests into parks. It 
just happened that way over the years, driven in part by
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the foresters' proclivity for building roads (378,000 
miles, eight times the length of the entire Interstate 
Highway System). Last year 830 million visitors were 
tallied in the national forests."
3. THE ROLE OF THE CORPS OF ENGINEERS
The Corps of Engineers (Corps) is also a multipurpose 
agency, and is similar to the Forest Service in several 
ways. Whereas the Forest Service has a terrestrial 
orientation, the Corps develops water resources. In both 
cases, the recreation programs were assumed by the agencies 
in response to growing public demands for recreational use 
of natural resources which were developed and managed to 
meet other public needs.
Although historically celebrated for its engineering 
and construction accomplishments in both military and civil 
venues, and generally unrecognized as a land manager, the 
Corps is responsible for natural resources which are vital 
to the nation's well-being. Further, the activities of the 
agency have resulted in significant and lasting changes in 
the American landscape, directly and indirectly.
This research is focused on one aspect of natural- 
resources management and outdoor-recreation services, 
namely the multipurpose lakes under the jurisdiction of the 
U.S. Army Corps of Engineers. In the development and 
operation of water resources, the Corps has provided 
leadership to the nation and the world for over two-hundred
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years. A key element of the Corps' water-resources program 
is the multipurpose reservoirs developed during the 
twentieth century. The Corps currently has jurisdiction 
over more than 450 reservoirs in 43 states (U.S. Army Corps 
of Engineers 1993). The lakes have been developed and 
operated under the authority of the United States Congress 
as prescribed in several public laws authorizing 
construction of individual projects. They serve a variety 
of purposes including navigation, municipal and industrial 
water supply, hydroelectric power production, flood 
control, recreation, and fish-and-wildlife.
The fish-and-wildlife and recreation functions evolved 
from the availability of reservoirs which were developed 
for commercial navigation and flood control. Public access 
to these projects, enhanced by improved general welfare and 
economic affluence in America beginning in the 1950s, 
resulted in enormous public popularity for fishing, 
boating, camping, and other water-oriented recreational 
activities. Increased population growth, improved 
transportation, and the close proximity of Corps lakes to 
population centers have elevated the visibility of these 
Corps' functions. Recreation and fish-and-wildlife were 
made official project purposes in 1965 (U.S. Congress 
1965), and the Corps is the leading provider of water- 
oriented recreation in America (National State Parks 
Directors Association 1989).
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
Large lakes developed for manifold purposes are quite 
complex undertakings. Planning, development, and operation 
are all formulated and implemented with a common goal of 
producing the greatest overall benefits for the least 
investment of public funds. Many critics have pointed out 
that recreation and natural-resource management have not 
received equitable consideration with the more conventional 
project purposes. Although fish-and-wildlife enhancement 
and recreation are afforded legal status as project 
purposes, the Corps has accorded these activities lower 
priority as compared to other project purposes (U.S. Army 
Corps of Engineers 1969, Crafts 1970, Coastal Zone Corp. 
1975, Verburg 1975, Jahn et al. 1984).
The Corps is not generally known as a land management 
agency although it has jurisdiction over 11.5 million acres 
of public lands at reservoirs and is the largest provider 
of water-oriented recreation in the country. Popular 
outdoor magazines often contain favorable articles 
promoting the excellent hunting and fishing at Corps' 
lakes, but the Corps is seldom mentioned in connection with 
these benefits. The October 1996 issue of National 
Geographic Magazine includes a map which shows federal 
landholdings in the United States (National Geographic 
Society 1996). Lands or waters under the jurisdiction of 
the Corps are not shown on the map, and the Corps is not 
mentioned. The Corps was also responsible for the early
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management of Yosemite and Yellowstone National Parks until 
establishment of the National Park Service in 1916 (Nelson 
1995). Federal land management agencies which are 
identified in most publications typically include the U.S. 
Forest Service, National Park Service, U.S. Fish and 
Wildlife Service, and the Bureau of Reclamation.
In addition to this benign neglect of the Corps' role, 
the agency is sometimes subject to exaggerated criticism. 
For example, Quammen (1996), in his otherwise excellent 
book on biogeography, names the Corps as the proponent of 
Stacey Dam in west-Texas. The plans to construct Stacey 
Dam presented a threat to the critical habitat of an 
endangered reptile, the Concho water snake CNerodia harteri 
paucimaculata). In this case, the proponent and developer 
of this particular dam was the Colorado River Municipal 
Water District, a utilities agency in the State of Texas. 
The Corps' role was limited to reviewing the merits of the 
project for a permit application under the authority of 
Section 404 of Public Law 92-500 (U.S. Congress 1972). The 
permit was granted after extensive investigation, review, 
and public meetings. The dam was constructed and, it was 
later discovered that there were no adverse impacts on the 
water snake. In fact, Nerodia harteri was found to be much 
more abundant than previously reported.
One of the objectionable aspects of the proposed 
project was that impoundment of water would eliminate
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riffle complexes within the stream which were thought to be 
the critical habitat of the endangered species. This would 
not only eliminate much of the reptile's range, but would 
fragment remaining habitats of the existing population 
leading to isolated populations of the species with 
separate gene pools. In addition to the discovery of 
increased numbers of the snake, researchers also found that 
Nerodia harteri does very well in slack water as well as in 
riffles, contrary to previous information on the species. 
This snake isnow so plentiful that it is being considered 
for delisting from the endangered species list (Hathorn 
1997).
The Corps is unique among federal agencies in several 
aspects. First, it is older than the nation itself; 
initial establishment of the Corps occurred at the Battle 
of Bunker Hill in 1775. Second, the agency has enjoyed a 
longstanding and uniquely positive relationship with 
Congress. Third, partnerships with state and local 
agencies are a long-standing method of operation for the 
Corps.
While enjoying a reputation as a builder, the agency 
has acquired significant land management responsibilities. 
The Corps controls a small amount of land relative to other 
federal agencies, and Corps lands are scattered in 
relatively small parcels across the country. It
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
7 9
nonetheless controls perhaps the primary resource essential 
to a nation's survival and prosperity - water.
4. EVALUATION OF THE CORPS
The Corps, its policies, and the implementation of 
those policies have been subjected to many evaluations, 
both internally and externally. The Corps of Engineers' 
record of achievement is perhaps unmatched by other 
agencies in the federal establishment. That record has 
contributed to the Corps' reputation for power and 
influence among federal agencies. The mission of the Corps 
is comprehensive; it encompasses all dimensions of 
civil water-resources development and many aspects of 
military engineering, training, and combat support. 
Conseguently, many volumes have been written about the 
Corps' organization, its achievements, and its failures. 
Favorable and critical publications include Douglas (1969), 
Morgan (1971), Huevelmans (1974), Verburg (1975), Liroff 
(1976), Wichelman (1976), Clarke and McCool (1985), Reisner 
(1986), Feldman (1991), Dorfman (1993), Shallat (1994), and 
Platt (1996) among others.
Shallat (1994:1-2) places the beginning of the Corps 
at 1802 as a war academy and fort-building agency patterned 
after the engineer corps developed under Louis XIV when 
"...an elite and scientific force of government planners 
modernized the kingdom through highways, waterways, 
aqueducts, and other spectacular projects".
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He describes the Corps of Engineers as America's 
preeminent engineering organization and as the nation's 
largest and most powerful water development agency. He 
notes that the Corps has survived many attacks by 
successfully managing three types of disputes. The first 
was a cultural and professional difference between the 
French engineer-scholars who used science as their 
operating method and the British and American engineers who 
relied on experience gained in the field. The Corps early 
on adopted the French position of scientific discovery, and 
has maintained this position to the present. This 
positivist approach historically has been the mainstay of 
the Corps of Engineers.
Second was a conflict over the practical value of 
science. Given the Corps' commitment to science, the 
agency reduced waterway surveying and construction as a 
series of rational and precise steps rather than as a 
method of trial-and-error of field experience used by 
British and American engineers outside the Corps in the 
early nineteenth century. The Corps' positivist scientific 
approach to river engineering set high standards for public 
construction. The Corps was also able to justify the cost 
and complexity of river improvement programs in the early 
nineteenth century, and the agency soon became the 
spokesman for massive and complex "scientific" projects
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such as dams, canals, levees, lighthouses, breakwaters, and 
ports.
The "science" that the military employed was more of 
an organizational philosophy with political implications 
that were usually controversial according to Shallat. This 
organizational philosophy, which served as the accepted 
method of operation for development of the nation's water 
resources, was an important cornerstone in the evolution of 
what was later to be called the "iron triangle" of public 
works development (Beatty et al. 1978, Miller 1985, McCool 
1987) . The iron triangle of political relationships 
focuses on three groups, each of which plays a key role.
One side of the water-resources-development triangle 
consists of local water interests who want a 
congressionally funded water project; the second, of a 
federal water construction agency that plans, designs, and 
builds such projects - the Corps; and the third the public 
works committees in Congress which enact legislation that 
authorize and appropriate funds for projects (Cortner and 
Auburg 1988).
The third kind of dispute managed by the Corps 
(Shallat 1994) was the political struggle over bureaucratic 
power. This issue relates back to the positivist posture 
that the Corps borrowed from the French engineers and the 
link between science and militarism. The French model 
committed the Corps to government planning and bureaucracy.
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The Corps and its larger organizational unit, the Army, 
generally favored the French engineer-scholar inclinations 
on other matters as well. They began adopting French ideas 
in the classrooms at the United States Military Academy at 
West Point, New York. Planning, applied mathematics, and 
geometry were introduced into early Corps projects (Kelley 
1993, Shallot 1994).
The debate over the role of science in the provision 
of water-resource development to the nation has been 
intense at times, at one point resulting in a campaign to 
abolish the academy at West Point. According to Shallat 
(1994) West Pointers monopolized high rank in the Army, and 
critics denounced West Point and the Corps as tools of 
centralization. Scandals, leading to investigation of the 
Chief of Engineers for fraud, resulted in public censure of 
the Corps and aggressive attempts to close the academy in 
1836.
Shallat notes that the Corps often was ahead of the 
nation in its knowledge of technology; hence there was 
frequently a time lapse before the public endorsed an 
engineering innovation, e.g., stone-lined canals or truss 
bridges, and Congress acted only after public 
encouragement. At other times, Congress spurred 
innovation.
From its inception, the Corps has been a global leader 
in engineering. Construction of bridges, roads, dams, and
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other structures in support of military defense and 
domestic progress has been, and continues to be, on the 
leading edge of engineering and scientific technology. The 
primary mission, underpinned by a strong positivist 
scientific foundation, has been to build large military 
projects in support of the Army and, in the case of water 
projects, to support the nation's civilian population. 
Recreation and natural resources have been affected, often, 
though not always, in a negative fashion, by projects that 
typically involve large alterations of the landscape.
Feldman (1991) concludes that the Corps treatment of 
natural resources contrasts with the experience of western 
European nations during the same period. European 
countries had formed strong central governments because 
they occupied smaller territories, had fewer obstacles to 
internal communication, did not face the challenge of 
expansion across hostile country, and were much older than 
the United States. A strong military organization was 
essential in these nations, and natural resources were 
considered vital to national security. "In the United 
States, by contrast, an appreciation of the value of 
natural resources to national security took longer to 
develop, because an 'administrative will to intervene', 
resulting from competence in natural resources policy, was 
lacking."(Feldman 1991:190).
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The United States, in contrast to European nations, 
formed the federal system of government with assignment of 
considerable powers to the states. The wealth of natural 
resources in America and the challenge to conquer the new 
frontier instilled the goals of development and submission 
of natural resources for human settlement in the American 
culture. National resources were not recognized for their 
value to national security, as they were in Europe, because 
of their apparently endless supply.
The Corps' performance in natural-resource-recreation- 
management is actually a measure of its ability as a land 
manager. Acccording to Blaikie and Brookfield (1991:8), 
"... the land manager's job is to manage natural processes 
by limiting their degrading consequences, both 'on-site' 
and 'downstream.'" They accent the several relationships 
of land managers: with the land, with each other, with 
other land users, with groups in the wider society who 
affect them in any way, and with the state and world 
economy.
Provision of outdoor-recreation opportunities and 
maintenance of the natural-resource base on which those 
activities depend are important functions of the Corps of 
Engineers. The recognition of these functions as important 
to the overall mission is a relatively recent development, 
stemming from increased recreational use of Corps lakes 
beginning in the 1950s and the emergence of a national
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appreciation for our deminishing natural resources in the 
1960s.
Some contend, however, that these functions have not 
been accorded proper status within the mission of the 
agency. Some allege that other more conventional project 
purposes such as navigation, flood control, water supply, 
and hydropower are rated higher on the list of Corps' 
priorities and, consequently, have received greater 
funding, manpower, and policy attention relative to 
natural-resources and recreation-management (Crafts 1970, 
Coastal Zone Resources Corporation 1975, Feldman 1991).
Critics of the Corps (Morgan 1971, Heuvelmans 1974, 
Reisner 1986, Davis 1991, and Wilkinson 1992) focus 
primarily on its construction of massive water projects. 
Some have criticized the Corps' benefit-cost methodology as 
a means to justify the economic viability of water 
projects. Dorfman (1993) states that while benefit-cost 
analysis plays an important role in decision-making, it has 
limitations. Many varied and subtle goals and actions that 
enter into public decisions are often understated. In his 
critique of benefit-cost analysis, Feldman (1991) states 
that the process exemplifies the traits that the Corps 
aspires to: independence, lack of political partisanship, 
engineering rationality, mathematical rigidity, 
imperialism, and attempts at precision in computation of 
gains and losses.
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Feldman identifies two ethical shortcomings. First, 
he claims that benefit-cost analysis often ignores 
questions of equity and distributive justice. The Corps 
does not adopt the criterion of Pareto optimality, or what 
Rawls (1971) calls structural efficiency, which dictates 
that no change in use, allocation, or development would be 
permitted unless it could be shown that the change that 
makes one person better off, would not make another worse 
off, whether in the same or another water-resource region. 
Corps project benefits, by constrast, are usually defended 
in regional terms; the emphasis is on benefits to be 
realized by the project's output. Equity criteria would 
require that project formulation and planning consider, 
more than has been done, the impacts on the losers as well 
as the winners of water-resources development projects in 
order to achieve the goal of Pareto optimality. Further, 
consideration would need to be extended beyond the regional 
boundaries in which the project is located.
Second, according to Feldman, benefit-cost analyses 
often ignore the assessment of so-called noneconomic values 
of water resources, e.g., aesthetics and attributes of wild 
and scenic rivers or wildlife species. This criticism 
implies that the Corps' concerns with recreation and 
natural resources do not receive equitable consideration 
with other water resources functions. The intrinsic values 
are difficult or impossible to assess in monetary terms.
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Only recently has the Corps begun to conduct research in 
the area of evaluation of noneconomic environmental 
investments.
In his discussion of the inefficiency of the free 
market, Hawken (1993:76) focuses on the costs that are 
ignored by conventional economic analyses. He notes that 
"...gasoline is cheap in the United States because its 
price does not reflect the cost of smog, acid rain, and 
their subsequent effects on health and environment. 
Likewise, American food is the cheapest in the world, but
the price does not reflect the fact that we have depleted
the soil, reducing average topsoil from a depth of twenty-
one to six inches over the past hundred years, contaminated
our groundwater (farmers do not drink from wells in Iowa), 
and poisoned wildlife through the use of pesticides.1 This 
is a basic argument by opponents of benefit-cost analyses: 
all costs (many of them significant) are simply not 
included in the procedure.
On the other hand, cost-benefit analysis process has 
numerous defenders. Stokey and Zechhauser (1978) offer a 
positive and enthusiastic assessment. Benefit-cost 
analysis accents economic efficiency so as to ensure that 
resources are put to their most valuable uses. While 
misapplication through carelessness, naivete, or outright 
deception are major problems with the method, these authors 
point out the advantages of benefit-cost analysis
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techniques for assessing well-defined projects, e.g., 
choosing among alternative pollution-control systems for a 
river system. They see the method as a paradigm for large- 
scale programs such as the War on Poverty of the 1960s.
Claims are also made that recreation benefits have 
been used to justify projects that otherwise would not have 
received a favorable benefit-cost ratio. For example,
Platt (1996:421) alleges that economic evaluation 
procedures may be finalized in ways that ensure that 
benefits exceed the costs, and that this is "...sometimes 
accomplished by assigning extravagant economic value to 
potential recreation opportunities of proposed projects."
These criticisms of Corps' methodology along with 
increasing demands for recreational services prompted 
several important studies. Each of these examine the 
Corps' recreation-resource management function. A brief 
description of these several reviews follows.
* Corps of Engineers Resource Managers. 1969. This 
report is the product of a Corps taskforce which included 
representatives of Operations, Planning, Engineering, and 
Real Estate functions. It was the first serious 
examination of the Corps' recreation-resource function, and 
the purpose was to evaluate the benefits of recreation and 
its role in the overall Corps' mission (U.S. Army Corps of 
Engineers 1969) .
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* How to Meet Public Recreation Needs at Corps of
Engineers Reservoirs. 1970. Dr. Edward C. Crafts, 
formerly Deputy Chief of the U.S. Forest Service and 
Director of the Bureau of Outdoor Recreation, conducted 
this study under contract with the Corps as an independent 
review of the recreation-management function as a follow-up 
to the 1969 study (Crafts 1970).
* Study of Land Use for Recreation and Fish and 
Wildlife Enhancement. 1975. This study was conducted to 
comply with a 1974 Congressional mandate that directed the 
Corps to study land use practices and recreation activities 
at its water-resource development projects (U.S. Congress 
1974). The study and report were prepared under contract 
by Coastal Zone Resources Corporation of Wilmington, North 
Carolina (Coastal Zone Resources Corporation 1975) .
* An Evaluation of U.S. Army Natural Resource 
Management Programs on Selected Military Installations and 
Civil Works Projects. 1984. A three-member "blue-ribbon" 
review team was invited by the U.S. Army in April 1984 to 
assess the status of natural-resource management programs 
conducted on civil and military lands under jurisdiction of 
the Army. Members of the team were Dr. Laurence R. Jahn, 
Wildlife Biologist, Wildlife Management Institute, Vienna, 
Virginia; Dr. C. Wayne Cook, Range Management Professor 
Emeritus, Colorado State University, Fort Collins,
Colorado; and Dr. Jeff D. Hughes, Jr., Forester, Crown
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Zellerbach Corporation, Bogalusa, Louisiana (Jahn et al. 
1984).
* U.S. Army Corps of Engineers Recreation Study: A 
Plan Prepared for the Assistant Secretary of the Army 
(Civil Works). 1990. A Corps of Engineers Task Force was 
established under direction of the Assistant Secretary of 
the Army for Civil Works to develop a plan to maintain and 
enhance public recreation opportunities at Corps projects 
while reducing federal costs for development and operation 
of recreation facilities. Task Force members were charged 
with development of a plan that would focus on development, 
enhancement, and operation of recreation facilities at 
Corps projects by nonfederal public agencies and the 
private sector to the maximum extent possible. Emphasis 
was placed on developing initiatives that do not require 
additional federal funding (U.S. Army Corps of Engineers 
1990) .
Two additional studies exploring national recreation 
activities included the Corps in their reviews. They are:
* Report and Recommendations to the President of the 
United States. 1986. Presidential Executive Order 12503 
appointed the President's Commission on Americans Outdoors 
to evaluate and update the report of the Outdoor Recreation 
Resources Review Commission of 1962 (President's Commission 
on Americans Outdoors 1986).
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* Outdoor Recreation in a Nation of Communities -
Action Plan for Americans Outdoors. 1988. The Interagency 
Task Force on Outdoor Recreation Resources and 
Opportunities was chartered in August 1987 by the Domestic 
Policy Council to prepare proposals for the President to 
further develop outdoor recreation opportunities (Task 
Force on Outdoor Recreation Resources and Opportunities to 
the Domestic Policy Council 1988).
The concensus of all of these studies is that 
management of the natural resources and the recreational 
use of those resources is an important function of the 
Corps in meeting public demands. That said, we as yet lack 
a synthesis of the findings of these reports.
The National Enironmental Policy Act of 1969 (NEPA) 
was passed during a period of active Corps construction.
The new requirements for consideration of environmental 
impacts and full public disclosure of significant federal 
actions placed these projects in potential jeopardy. It 
was, therefore, imperative that the Corps react quickly and 
positively to provisions of the new law.
In separate studies on implementation of NEPA (U.S. 
Congress 1970), the Corps was given high marks for its 
record of putting this monumental environmental legislation 
into action. Wichelman (1976) found the Corps' response to 
NEPA to be as good as that of the U.S. Forest Service and 
better than that of the National Park Service. Andrews
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(1976) determined that the Corps' environmental record was 
far superior to that of the Soil Conservation Service. 
Liroff (1976) used the terms "extremely well" and "best of 
all" to describe the Corps' implementation record.
Clarke and McCool (1985) analyzed the implementation 
of NEPA by seven federal agencies (the Corps of Engineers, 
the Bureau of Land Management, the Bureau of Reclamation, 
the U.S. Fish and Wildlife Service, the U.S. Forest 
Service, the National Park Service, and the Soil 
Conservation Service). They declared that the Corps and 
the Forest Service responded to NEPA better than the other 
agencies and dubbed them the "bureaucratic superstars". The 
reservoirs originally developed by the Corps, often for 
flood control, navigation, or other purposes, have become 
valuable to the American people as pockets of important 
natural resources which are heavily used for outdoor 
recreation. Large dams have transformed landscapes for 
which the Corps has been widely criticized. The reservoirs 
which were created by the dams have received wide public 
support as recreation centers, although the source of that 
praise is often a different segment of the public, and the 
Corps' role has not been widely publicized or understood by 
the American people.
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5. THE PLANNING PROCESS
This section describes the policy process which 
results in the construction of Corps' reservoirs. It is 
known colloquially as the "18 Steps to Glory".
The federal objective of water resources planning is 
to contribute to the national economic development 
consistent with protecting the nation's environment. 
Planning procedures are set forth in the "Principles and 
Guidelines" established by the Water Resources Council 
(Water Resources Council 1983). Under those planning 
parameters, four accounts must be considered: 1) national 
economic development; 2) environmental quality; 3) social 
well-being; and 4) regional economic development. The two 
overriding objectives are national economic development and 
environmental quality.
A six-step planning process is prescribed for problem 
solving:
* Identify water resources problems and opportunities 
in the study area.
* Inventory, forecast, and analyze resource 
conditions.
* Develop alternative plans to solve the problems.
* Evaluate the effects of the alternative plans.
* Compare the alternatives.
* Select the alternative which is in the best overall 
public interest.
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Recommended plans are formulated in careful 
consideration of four tests: 1) completeness; 2) 
effectiveness; 3) efficiency; and 4) acceptability.
The planning process is quite complex, but studies are 
conducted in two basic phases. First, a reconnaissance 
study is conducted by the Corps to determine if there is a 
federal interest and if a federal project can solve the 
local and regional problems which have been identified 
The reconnaissance phase is fully funded by the federal 
government.
Problems and opportunities are defined along with 
potential solutions during the reconnaissance phase. 
Preliminary estimates of benefits and costs are made, and 
determinations are made regarding the need for any further 
studies. The federal government pays full cost for the 
reconnaissance, but the next phase, the feasibility study, 
must be costshared with a nonfederal public agency: fifty 
percent for each party. Part of the reconnaissance is to 
estimate the costs of the feasibility 
phase.
Based upon the results of the reconnaissance study, 
the federal government and the local sponsor jointly 
determine if a full feasibility study is warranted. The 
feasibility phase results in a report which recommends 
solutions to water resources problems. At that point, the
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state or local entity prepares a letter of intent to 
financially participate in a water resources project.
There are eighteen major steps in the planning, 
design, and implementation of civil works projects (U.S. 
Army Corps of Engineers 1980, 1986). Maass (1951) provides 
an excellent description of the Corps' planning process, 
including discussion of the congressional activities that 
are involved. The planning described by Maass remains 
valid, but it has become even more complex with the added 
demands for more precise economic justification, accounting 
for environmental impacts and the need to devise methods to 
mitigate for losses, requirements for surveys and 
investigations of cultural resources, and the need for 
intensive public interaction. Planning teams have been 
expanded to include economists, ecologists, biologists, 
archaeologists, and other professional representatives 
since the mid-1960s. The eighteen step process is quite 
complex, but a brief description follows.
Step 1: Local Perception of a Water Resources 
Problem. The process begins when a state or a local 
governmental agency perceives a water resources problem and 
approaches the Corps to discuss available federal programs. 
Sometimes the problem can be solved at that point with 
technical assistance from the Corps. In that event, a 
continuing authorities program is established to solve 
small problems without congressional authorization.
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Monetary limits for projects to qualify under the 
continuing authorities program range from $250,000 for 
snagging and clearing for flood control or emergency 
streambank and shoreline protection to $4 million for flood 
damage reduction. If it is determined that congressional 
authorization will be required, the local officials contact 
their congressional delegation, and request the Corps' 
assistance in solving the water resources problems.
Step 2: Congressional Action. At that point, action 
shifts from the local officials to Congress. The 
appropriate Member of Congress requests a study 
authorization through the Public Works Committees of the 
House of Representatives and the Senate. If a report was 
previously prepared on water problems in the area, a 
Committee resolution can be adopted. If no Corps report 
exists, legislation is normally required, and the Committee 
on Public Works of the House or the Senate initiates 
authorizing legislation. The legislation may be introduced 
by a Member of Congress or by the President.
Step 3: Initial Funding. Upon approval of the 
resolution or legislation, the study is assigned to a Corps 
district office. Funds are included in the President's 
budget to complete a 12-18 months reconnaissance phase 
study. These appropriations appear in the annual Energy 
and Water Development Appropriations Act.
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Step 4: Stage 1 Planning - Reconnaissance. The 
reconnaissance phase study is conducted by the Corps 
district, and a report is produced. Public involvement now 
begins to play an important role in the planning process, 
and public meetings and other forms of public involvement 
are initiated. This is an integral part of the planning 
process.
Step 5: Stage 2 Planning - Feasibility. If the 
results of the reconnaissance are favorable, the Corps 
district continues study and develops preliminary 
alternative plans. Continued public involvement is an 
essential activity. The draft report and the draft 
Environmental Impact Statement (EIS) which is required by 
the National Environmental Policy Act are prepared. Local 
proponents usually seek an early consensus for or against 
the Corps project among the public and private sectors and 
the various interest groups since most Corps projects 
involve costsharing and environmental issues.
This is the feasibility phase of the planning process, 
and annual federal and nonfederal funds are required to 
continue the study. Federal funds are requested annually 
in the President's budget. The product of this phase is a 
Definite Project Report and EIS which are submitted to the 
appropriate division office for review.
Step 6: Stage 3 Planning. Several alternative 
solutions are developed in detail and, on the basis of
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further evaluation, a plan which best achieves the 
objectives of the study is tentatively selected. A public 
meeting is conducted and the draft report and EIS are 
circulated.
Step 7: Division Review. A technical review of the 
Definite Project Report and the Environmental Impact 
Statement, which have been prepared in final draft form in 
the district office, is conducted in the division office. 
Upon approval, the Division Engineer submits the report to 
the Board of Engineers for Rivers and Harbors (BERH) at Ft. 
Belvoir, Virginia, or the Mississippi River Commission 
(MRC) in Vicksburg, Mississippi as appropriate until the 
Washington Level Review Center (WLRC), a review arm of the 
Office of the Chief of Engineers was established in 1990. 
The Division Engineer issues a public notice inviting 
comments.
Step 8: Review by BERH, MRC, or WLRC. The report with 
the EIS are reviewed and submitted to the Chief of 
Engineers with review comments, views on the project, and 
recommendations. All comments received from the public are 
fully addressed in this action. A public notice, including 
the findings and recommendations resulting from the review, 
is issued.
Step 9: Preparation of the Chief of Engineers' Report. 
The proposed report of the Chief of Engineers and the final 
EIS are sent to the heads of federal agencies and governors
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of the affected states for comment. All comments are 
addressed, and the reports are finalized. The Final EIS is 
filed with the Environmental Protection Agency and made 
available to the public. The Chief of Engineers considers 
comments on the proposed report and the EIS, prepares a 
final report, and submits it to the Secretary of the Army.
Step 10: Administration Review. The Chief of 
Engineers' report is reviewed by the Assistant Secretary of 
the Army (Civil Works). During this review period, the 
Office of Management and Budget comments on the report as 
it relates to the President's programs. After thorough 
review, the Assistant Secretary of the Army (Civil Works) 
transmits the Chief of Engineers' report to Congress.
Step 11: Continuation of Planning and Engineering or 
Advance Engineering and Design. Depending on the urgency 
and political sensitivity of a project, one of two things 
can happen at this point. In some cases, the Corps 
continues planning and design pending congressional 
authorization of the proposed project. Funds are included 
in the President's budget, and Congress acts on each item 
in annual appropriations bills to support the ongoing 
planning and design. In other cases, planning and design 
are terminated when the Definite Project Report is 
completed by the district. These activities must be 
reinitiated through the budget and appropriations process
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following congressional authorization. This process is 
called Advance Engineering and Design.
Step 12: Project Authorization. Congressional 
hearings are held by the Public Works Committee in the 
House of Representatives and the Committee on Environment 
and Public Works in the Senate. Following successful 
debate and resolution of issues, usually in conference 
between the two houses of Congress, the recommendation for 
project authorization is placed in the hopper and follows 
the normal legislative process. Civil works projects are 
normally authorized by a Water Resources Development Act, 
commonly called an Omnibus Bill, following committee 
hearings. Occasionally, a Corps proposal is authorized by 
separate legislation or as part of another bill. In cases 
where the estimated federal cost is $15 million or less, a 
project can be authorized by committee resolution.
Step 13: Plans and Specifications. Initial funds for 
Advance Engineering and Design (AE&D) for the project are 
enacted into law. This sometimes takes place several years 
after project authorization. Enough engineering and design 
are completed by the district office to develop plans and 
specifications for initial implementation of the project.
Step 14: Reaffirmation. The Corps reaffirms the plan 
based on current conditions and any new policy or planning 
criteria which are applicable. Public meetings and other 
forms of public involvement are included.
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Step 15: Initial Implementation Funding. New projects 
are included in the President's budget based on national 
priorities and the anticipated completion of design and 
plans and specifications so that a construction contract 
can be awarded. Budget recommendations are based on 
evidence of support by the appropriate state and the 
willingness and ability of nonfederal sponsors to provide 
their share of the project costs. Letters of intent are 
normally submitted by the sponsors.
The federal share of funds for new starts is 
appropriated by Congress. This normally occurs in an 
annual Energy and Water Resources Development 
Appropriations Act.
Step 16: Costsharing Contract. Once Congress has 
appropriated funds to begin project implementation, the 
Secretary of the Army and the appropriate nonfederal 
sponsors sign a formal agreement. The agreement obligates 
the sponsors to participate in construction, operation, 
maintenance, and replacement of project features according 
to the requirements established by Congress and the 
Administration. Costsharing formulae vary with project 
purposes. Table III-3 shows costsharing requirements for 
the major project purposes.
Step 17: Project Implementation. Engineering and 
design continue throughout the construction process. Plans 
and specifications are reviewed by division offices and the
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Table III-3
Traditional Cost-Sharing in Water Resources Projects
Construction Costs
Project Purpose Federal
%
Non-Federal
%
Operation & 
Maintenance
Navigation
Commercial
100 0 Federal
Harbors (a)(d) 50 - 90 10 - 50 Federal
Recreation 50 50 Federal
Flood Control 
Major
Reservoirs(b) 
(d)
50 - 75 25 - 50 Federal
Local - 
Structural
100 0 Non-Federal
Non-
Structural
75 25 Non-Federal
Small
Reservoirs
100 0 Non-Federal
Major
Drainage
50 50 Non-Federal
Beach Erosion 
Control 
Federally 
Owned Shores
100 0 Federal
Other Publicly 
Owned
50 50 Non-Federal
Privately
Owned-Publicly
Used
50 50 Non-Federal
Privately
Owned-Private
Used
0 100 Non-Federal
Public Shore 
Parks (Non- 
Federal)
70 30 Non-Federal
Hydroelectric
Power
100 Repay Non-Federal
(table con'd.
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Water Supply 100 Repay Non-Federal
Irrigation (d) 65 35 Non-Federal
Recreation
Reservoirs-
Separable
50 50 50/50 (e)
Reservoirs-
Joint
100 0 Federal
Non-Reservoirs 50 50 Non-Federal
Fish & Wildlife 
Enhancement 
Separable 
Costs
75 25 Non-Federal
Joint Costs 100 0 Federal
Anadromous 
Fish (Federal 
Program)
100 0 Federal
(Other 
Programs)
75 25 Non-Federal
Fish & Wildlife 
Mitigation
(c) ( C ) Non-Federal
Aquatic Plant 
Control 
Research & 
Planning
100 0 NA
Control (d) 50 50 50/50
Hurricane Flood 
Protection (d)
65 35 Non-Federal
(a) Non-federal costs for harbors varies from 10 to 50%
depending on channel depth.
(b) Flood Control costs to local agencies is 25 to 50%.
(c) Mitigation costs are same as purpose that caused the
damage.
(d) New ratio shown required by PL 99-662, 17 Nov 86.
(e) New ratio shown required by PL 102-575, 31 Oct 92.
Source: U.S. Army Corps of Engineers, Digest of Water
Resources Policies and Authorities, 1983.
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Office of the Chief of Engineers as needed. The federal 
share of the project is supported by funds which are 
included in the President's annual budget. Appropriations 
are required to continue design and construction. The 
construction is managed by the Corps, but actually done by 
contractors.
Step 18: Project Completion. Adjustments in 
engineering and design continue. They are normally made 
based on the results of detailed engineering design. 
Construction is completed.
These eighteen steps, known as the "18 Steps to Glory 
in the Corps planning and construction ranks, are the 
process which unfolds from problem identification to 
construction completion. Many projects which begin this 
rigorous process never complete it.
Early planning for Corps' projects was much simpler, 
focusing on the engineering aspects which were concerned 
with structural integrity, optimum water flows and storage 
and delivery of navigation and flood control benefits. 
Introduction of requirements for more detailed economic 
analyses in the 1960s and for equitable consideration of 
environmental impacts in the late 1960s and 1970s made the 
planning process much more complex. Principles and 
guidelines for economic and environmental aspects of water 
resources planning and implementation were issued in 1983 
(U.S. Water Resources Council 1983).
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When the construction is completed and the water 
impounded forming a reservoir behind a dam, a critical 
phase in the life of a water resource project begins. Now 
the reservoir must be managed to achieve the purposes for 
which it was developed.
The Corps retains jurisdiction over its water- 
resources projects and ultimate responsibility for its 
functions and project outcomes. Some features may be 
operated, maintained, and managed by nonfederal sponsors 
under a lease or license agreement as part of the 
costsharing agreement. Often, parts of the project are 
managed by other federal agencies, e.g., U.S. Fish and 
Wildlife Service, under terms of an interagency agreement. 
Private entreprenuers manage marinas and other concessions 
under leases from the Corps, and often quasi-public 
organizations such as the Boy Scouts or the YMCA may lease 
lands for their activities. Annual appropriations, which 
must be approved by Congress, are required to support the 
federal share of this responsibility. The Corps 
periodically inspects projects, including those areas for 
which nonfederal sponsors have assumed responsibility.
Reservoir projects are normally designed for a one- 
hundred year life-span. Several existing Corps reservoirs 
are approaching that life-expectancty. In many instances, 
radical demographic and socio-economic changes have 
occurred in the project areas, and it may be questionable
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if the original project justification remains valid. 
Restudies are in order for many existing reservoirs.
Many projects, which were built under national 
policies prevailing at the time, are now recognized as 
having inflicted serious negative impacts on the landscape. 
Congress has recognized this situation and has encouraged 
major restoration efforts in some cases. Restoration might 
be an important mission of the Corps over the next several 
years. Notable among those projects which have already 
received some preliminary attention is the Florida 
Everglades. The Corps was the principal agent in 
channelizing the Everglades to drain water from the 
expansive wetlands in support of creating agricultural land 
for the sugar and citrus industry. The value of this 
important swamp-marsh complex is now recognized, and 
studies have begun to restore the ecosystem. The planning 
effort will be large and complex, involving, among others, 
the Corps, the Fish and Wildlife Service, the National Park 
Service, the Forest Service, the Environmental Protection 
Agency, the State of Florida, city and local governments, 
agribusiness representatives, tourism representatives, and 
politicians at all levels.
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CHAPTER IV 
OVERVIEW OF CORPS RESERVOIRS
1. GENERAL
This chapter provides an overview of the purposes, 
scale, and historical geography of Corps of Engineers 
reservoirs.
The Corps of Engineers has developed and manages over 
450 reservoirs located in 43 states (U.S. Army Corps of 
Engineers 1993) . The total number of projects varies among 
official Corps reports due to various definitions of what 
constitutes a reservoir project. For instance, a pool 
behind a lock and dam on a major stream such as the 
Mississippi River has been defined as a reservoir. Some 
reports record such a pool as a reservoir, while others 
define a series of pools as a project for hydrologic or 
other purposes.
In the Corps report which records the authorized and 
operating purposes of Corps reservoirs (U.S. Army Corps of 
Engineers 1992) , 541 reservoirs are identified. The 
authors define a reservoir as "... either a dam and 
reservoir project or lock and dam project for which water 
control management is routinely required to control either 
water level or flow, or both." (U.S. Army Corps of 
Engineers 1992:1).
Natural-resources-recreation managers rely most 
heavily on data from the Natural Resources Management
107
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System (NRMS) (U.S. Army Corps of Engineers 1996), an 
annual automated reporting system of all projects nation­
wide. Data are supplied directly by all Resource Managers 
each year and compiled regionally and nationally.
Reservoirs which are reported in this data system are those 
which recorded at least 5,000 recreation visits during the 
year of the report. In 1996, 456 projects were reported in 
NRMS. That is the data set which is used for the analysis 
in this chapter. Since the focus of this study is on human 
dimensions of natural-resources management, the latest 
available data regarding that function were chosen from the 
Natural Resource Management System (U.S. Army Corps of 
Engineers 1996) .
The total number of projects reporting to the Natural 
Resources Management System varies annually due to several 
factors; these include any new reservoirs put into 
operation, significant climatic events such as droughts or 
floods with their attendant impacts on recreation use, and 
recreation attendance. In 1994, the system reported 462 
projects; in 1995, there were 463 projects.
In the aggregate, Corps lakes occupy approximately 
11.5 million acres. At normal pool elevations, about one- 
half of the area is inundated; the remaining one-half 
comprise the surrounding public lands. The size of 
individual projects variew widely depending on several 
factors including scale of the problem which the project is
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designed to solve, physical site characteristics, and 
optimization among project purposes.
When one envisions a reservoir, a large lake usually 
comes to mind. Each has its own character, and, thus, its 
own problems, issues, and challenges. Some of them are dry 
reservoirs which are normally maintained with no water 
impounded.
These projects are generally located in arid regions to 
catch rapid storm runoff for flood control. Some are 
primarily flood control projects which are designed and 
operated to control water levels,* others are run-of-the- 
river projects designed and operated to control water 
flows. The latter projects are usually found on large 
main-stern rivers such as the Columbia or Ohio Rivers, and 
are primarily navigation projects. Public land 
acquisition at these projects is usually minimal, sometimes 
only a few acres at the lock-and-dam location. The federal 
government does not purchase land along the main stem of a 
navigation stream as rule, although flowage easements may 
be taken in some cases. Part of the "a-b-c's" promulgated 
in the Flood Control Act of 1936 requires local governments 
to acquire lands, easements, and rights-of-way.
All Corps reservoirs are planned and operated to 
achieve multiple objectives. Most purposes served by Corps 
reservoirs fall into eight general categories: flood 
control, navigation, hydroelectric power, irrigation,
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municipal/industrial water supply, water quality, fish-and- 
wildlife, and recreation. Each general category represents 
a variety of specific purposes which appear in the 
authorizing legislation. Fish-and-wildlife, for example, 
may include sport fishing, wildlife or fisheries habitat 
management, endangered species management, or other 
specific activities.
More than 43 percent of the 4,300 recreation areas on 
Corps lakes are managed by other agencies or groups, and 
over one-half of the operation and maintenance budget is 
disbursed for contractor services (Pellicciotto 1996). 
According to the Corps of Engineers (1996), 179,852 acres 
at 158 reservoirs are managed by state agencies, and local 
governments manage 62,521 acres at 149 projects for 
intensive recreation. Private entreprenuers manage 24,596 
acres at ninety lakes; primarily as marinas. Table
Table IV-1 
Intensive Recreation Management 
1996
Management Agent Acres Number of Projects
Corps of Engineers 322,304 321
Other Federal 
Agencies 4,035 16
States 179,852 158
Local Agencies 62,521 149
Private Sector 24,596 90
Source: U.S. Army Corps of Engineers. 1996. Natural
Resource Management System.
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IV-1 shows the distribution of management responsibilities 
for developed recreation areas at Corps lakes.
Nearly two and three-quarter million acres are managed 
for wildlife. Most of this land is managed by state 
agencies (1,574,246 acres at 184 reservoirs) under a 
license from the Corps. The U.S. Fish and Wildlife Service 
manages over one-quarter million acres as wildlife refuges 
at thirty projects. Data from the Corps (1996) regarding 
wildlife management responsibilities are displayed in Table 
IV-2.
Table IV-2 
Wildlife Management 
1996
Management Agent Acres Number of Projects
Corps of Engineers 875,868 173
Other Federal 
Agencies 283,275 30
States 1,574,246 184
Local Agencies 11,346 14
Private Sector 4,411 5
Source: U.S. Army Corps of Engineers. 1996. Natural
Resource Management System.
2. SCALE OF RESERVOIRS
The relatively small estate in the public trust at 
Corps reservoirs is contrasted with the larger real-estate 
responsibilities of other agencies such as the Bureau of
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Land Management which administers more than 270 million 
acres of public land and is responsible for over 570 
million acres of federally owned minerals (Muhn and Stuart 
1988) . The U.S. Forest Service has jurisdiction over about 
200 million acres of land.
The average acreage of a Corps reservoir project is 
only slightly more than 25,000 acres. This average size is 
comparable with that of the Tennessee Valley Authority and 
the Bureau of Reclamation, two other water resource 
agencies that are known for their construction/development 
missions rather than land management. As shown in Table 
IV-3, this is small when compared with units of federal 
agencies known for their natural-resources and recreation 
orientation to land management. Public lands at reservoirs 
operated by the Corps, TVA, and the Bureau of Reclamation 
are usually narrow corridors around the lakes, creating a 
more difficult management situation than lands which are in 
large blocks as is found in national parks or forests.
Only a small number of Corps' reservoirs are located 
in the western states of Nevada, Wyoming, Montana,
Colorado, Utah, New Mexico, Idaho, and Arizona. The 
Projects in Washington and Oregon are associated with the 
navigation and hydropower functions of the Columbia River 
and, in Oregon, the water supply and flood control 
functions in the Willamette Valley. Water resource 
management in the seventeen western states which lie west
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of the 100th meridian is dominated by the Bureau of 
Reclamation which has developed several large projects, 
mainly for irrigation.
Table IV-3
Number and Size of Federally Managed Units
Agency No. Units
Total Acres 
(Million)
Average
Acres/Unit
Corps
(1)
456 11.5 25,219
BR (2) 355 8.5 23,944
TVA (3) 54 1.5 27,778
NPS (4) 376 83.3 221,543
USFS (4) 192 191.0 994,792
BLM (4) 17 (5) 270.0 15,882,353
USFWS
(4)
788 93.4 118,528
Sources: (1) U.S. Army Corps of Engineers. 1996. Natural
Resource Management System.
(2) Personal communications with Mr. David Wahus, 
Department of the Interior, National 
Recreation Lakes Study Team, Washington D.C., 
7 November 1997.
(3) Personal communications with Ms. Kate Marx, 
Tennessee Valley Authority, Land Management, 
Knoxville, TN, 7 November 1997.
(4) Smith, Zachary A. 1995. The Environmental 
Paradox. Englewood Cliffs, NJ: Prentice Hall.
(5) Seventeen western states; individual units 
are not recorded. Backiel et al. 1990. The 
Maior Federal Land Management Agencies. 
Washington, DC: The Library of Congress.
Corps' lakes in the western United States are of two 
major types. First, are small flood control and water 
supply reservoirs such as those found in California and
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western Oregon. Some of these projects are dry reservoirs. 
Operationally, they are similar to the small lakes in the 
northeastern states. They are often leased entirely to 
states for parks or wildlife management, with the Corps 
retaining only operation of the dam and control of water 
levels and flows.
Second, are the large projects, usually found on the 
main stems of major rivers, e.g., the Columbia or the 
Missouri Rivers. Most of the large lakes are operated for 
navigation and hydroelectric power production in addition 
to flood control. Management of large lakes is beyond the 
capability of state or local governments, although certain 
areas on the projects are managed by nonfederal agencies in 
several instances. Most land management is conducted by 
the Corps.
Another region which contains no Corps developments is 
located east of the Mississippi River in the Tennessee 
River Valley. This region is dominated by the Tennessee 
Valley Authority. Although the Corps has no reservoir 
projects in this region, they operate the navigation locks 
for TVA. Several large Corps' lakes are located at the 
perimeters of the Tennessee River Valley.
The nation is divided into five regions for the 
purpose of this analysis. Unlike the Corps' usage of major 
watersheds, this regionalization follows state boundaries. 
Several Corps projects are located on streams which serve
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as state boundaries; these usually include a navigation 
lock with the dam. In these cases the project is assigned 
to the state in which the lock is located. Others cross 
state borders; in these cases, the project is assigned to 
the state in which the dam is located. The map in Figure 
IV—l shows the regions.
Projects have been segregated into four sizes for the 
purpose of this analysis. The number of projects in each 
size category is shown in Table IV-4.
Of the 236 reservoirs smaller than 10,000 acres 
(Figure IV-2), fifty are less than 1,000 acres is size. 
Eighteen of these are located in the North Central Region; 
all are small flood control projects. Fourteen are in the 
southeastern corner of Nebraska; nine of them part of the 
Salt Creek and Papio Watershed projects near Lincoln and 
Omaha, Nebraska.
Of the 359 reservoirs less than 30,000 acres, 309 are 
between 1,000 and 30,000 acres. The bulk of these, 109, 
are between 1,000 and 10,000 acres in the Northeast Region; 
predominately small flood control projects. Sixty-two are 
reservoirs, built mainly for flood control and municipal 
water supply, are in the Southwest Region.
One-hundred-five lakes smaller than 10,000 acres are 
in the Northeast Region. Thirty-nine small reservoirs are 
in the Southwest Region. Twenty of those are in 
California; half near Los Angeles and half in the
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Sacramento Valley. Fourteen are in the Willamette Valley 
of Oregon. The small lakes were developed principally for 
irrigation, water supply, and flood control.
Table IV-4 
Number of Corps Reservoirs by Acreage
Size Range Number of Reservoirs
Less than 10,000 acres 236
10,000 acres to 30,000 acres 123
30,000 acres to 50,000 acres 44
Larger than 50,000 acres 53
Source: U.S. Army Corps of Engineers. 1996. Natural
Resource Management System.
The reservoirs in the Los Angeles area were 
constructed for flood control and water supply. Those in 
the Sacramento Valley provide some flood control and 
agricultural irrigation benefits. Reservoirs in Oregon's 
Willamette Valley were originally justified for flood 
control and as a source of agricultural irrigation water. 
Agriculture did not develop as originally expected. Rather 
than commercial farming for row crops or orchards as 
anticipated, the principal crops are landscape plants 
including ornamental shrubs and turf sod. These crops 
require less water than traditional agricultural species. 
The system of small reservoirs in the Willamette Valley are 
currently being restudied as potential sources of municipal
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and industrial water for the cities of Portland, Salem, and 
Eugene.
The smaller lakes are often managed entirely by state 
natural resources agencies or local governments. The state 
park agencies of Ohio, West Virginia, and Kentucky are 
organized to a great extent around Corps lakes. The 
Muskingum Watershed Conservancy District is comprised of 
fourteen lakes leased from the Corps in southeastern Ohio. 
These lakes were built primarily for flood control, and are 
still operated for that purpose. They are heavily used for 
recreation, and excellent facilities have been developed 
including cabins and lodges. Many other states including 
Oklahoma, Arkansas, Tennessee, Mississippi, and Kansas 
manage important state parks and wildlife refuges under 
leases from the Corps.
One-hundred-twenty-three lakes are between 10,000 and 
30,000 acres. These lakes serve a variety of purposes, but 
flood control, municipal and industrial water supply, and 
navigation are the main purposes. Hydroelectric power 
generation is a feature of several of them. As shown in 
Figure IV-3, forty-six of these projects are located 
through the Ohio River valley states of Ohio, Kentucky,
West Virginia, and Indiana. Twenty-five lakes are in the 
Southwest Region states of Texas and Oklahoma; ten are in 
Kansas. Seven are in the Columbia River basin of 
Washington and Oregon as part of the navigation and power
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system on the Columbia River Basin. The eight projects in 
Arkansas are associated with the Arkansas River navigation 
system. The only Corps reservoir in Alaska, Chena River 
Lake, falls within this category.
Figure IV-4 shows the location of the forty-four lakes 
which are between 3 0,000 and 50,000 acres each. None of 
these lakes are in the Northeast Region, and only two are 
in Northwest: one each in Montana and Idaho. Projects of 
this size are found mainly in the Southeast and North 
Central regions. Flood control, municipal and industrial 
water supply, and navigation are the major purposes of 
reservoirs of this magnitude.
Large lakes in the range of 30,000 to 50,000 acres 
were not developed in the Northeast region, due in large 
part to the physical limits of available land at an 
affordable price. This region contains relatively narrow 
river valleys, often urbanized and otherwise highly 
developed. Flood control measures often take a different 
form under such conditions. Local protection structures 
including flood walls and levees are usually the preferred 
treatment. Physical limitations also prevent development 
of enough hydraulic head for hydropower production, and 
commercial navigation is often limited to the major rivers 
or coastal situations.
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The Corps' largest projects (fifty-three in all) serve 
a variety of purposes including the spectrum of 
conventional purposes. They are shown at Figure IV-5. The 
reservoirs greater than 50,000 acres in size were developed 
mainly throughout the southern United States (twenty in the 
Southeast Region and thirteen in the Southwest Region) and 
the North Central Region (sixteen projects). They are not 
found in the Northeast Region for reasons noted above, and 
only four are located in the Northwest Region: one each in 
Montana, Oregon, Idaho, and Washington.
The giants of the Corps reservoirs are in this 
category. Among them are Fort Peck Lake, Montana (408,591 
acres), Oahe Lake, South Dakota and North Dakota (484,332 
acres), and Lake Sakakawea, North Dakota (489,574 acres). 
Lake Francis Case, South Dakota, is 150,577 acres in size. 
All of these reservoirs were developed on the Missouri 
River for navigation, hydropower, and flood control, and 
are found in the flat land of the Great Plains where broad 
expanses of water behind long dams are required to store 
enough water to meet the project needs.
Lake Okeechobee and Waterway, Florida, includes 
477,377 acres. Harry S. Truman Reservoir, at the 
headwaters of Lake of the Ozarks in Missouri, covers 
268,513 acres. Other Corps' lakes larger than 100,000 
acres include Lake Texoma (191,996 acres), Sam Rayburn 
Reservoir (159,754 acres), and Wright Patman Lake (157,526
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acres), all in Texas. Lake Eufaula, Oklahoma contains 
194,228 acres. Millwood Lake (141,640 acres) and Bull 
Shoals Lake (106,928 acres) are located in Arkansas.
Southern states with large Corps' lakes include South 
Carolina (J. Strom Thurmond Lake, 155,971 acres), 
Mississippi (Tennessee-Tombigbee Waterway, 133,259 acres), 
Alabama (Black Warrior and Tombigbee Lakes, 129,026 acres), 
Virginia (John H. Kerr Lake, 119,496 acres), and Kentucky 
(Lake Barkley, 108,963 acres).
Projects developed primarily for navigation round out 
the array of reservoirs larger than 100,000 acres. The 
Mississippi River Headwaters Lakes Project in Minnesota 
covers 401,544 acres, and the Mississippi River Pools 11- 
22, which includes ten locks and dams, covers 227,293 
acres.
3. AUTHORIZATION AND COMPLETION OF RESERVOIRS 
3.1. Landscape Alterations
Two significant milestones in the life of a Corps 
water resources development project are the authorization 
and completion of construction. Upon successful 
conclusion of the complex and lengthy planning process 
described in Chapter III, and acceptance by the Legislative 
and Administrative branches of the national government, a 
project is authorized by federal law. At this point a 
phase of political and technical struggle is completed.
The second milestone is passed with the completion of the
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construction of a dam, i.e., the gates are closed and 
impoundment of water begins. Construction initiates 
significant alterations in the landscape in the immediate 
project vicinity. Typically, the land to be flooded is 
cleared of timber; buildings and other structures are razed 
or moved to sites at higher elevations; and entire villages 
and towns, cemetaries, roads, and factories are relocated.
Landscape modifications affect the environmental, 
socio-economic, and scenic characteristics of a region.
Such significant and wide ranging changes must be fully 
coordinated with interested governmental representatives at 
all levels, special interest groups, and individuals if 
they are to be successfully accomplished. Even with 
optimum full public disclosure and involvement, court 
challenges to large public-works projects are to be 
expected. Continual public participation is an essential 
aspect of any water resources development project, and it 
does not end with project authorization or completion of 
construction. Operational and management decisions have 
continuing impacts on local and regional individuals and 
organizations. The political and technical debates 
continue.
When early Corps' projects were planned and 
constructed, engineers concerned themselves with the 
physical aspects of the job. Requirements for natural 
resources consideration were limited to those concerned
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with hydrology, hydraulics, siltation, and other physical 
dimensions of the project which affect water flow, water 
storage or other project phenomena until demands for 
recreation facilities increased following World War II. 
Recreation and fish-and-wildlife were not officially viewed 
as project outcomes until 1944, and not as project purposes 
until 1965. Following the national visibility of the 
environmental movement, the enactment of NEPA in 1970, and 
subsequent environmental legislation in that same decade, 
new rules were applied to dam building.
Archaeological sites are surveyed, mapped, excavated 
or tested using nonintrusive technology, and the data are 
recorded. Appropriate applications are filed when sites 
are deemed eligible for National Register listing. Proper 
coordination with Native American Tribes or other 
appropriate cultural entities must be accomplished where 
appropriate.
Wildlife habitat is changed significantly when ten to 
fifty thousand acres of bottomland ecosystem are 
transformed into a lake. Current policies require that 
those losses be mitigated. A fertile valley that was once 
home to bobwhite quail, rabbits, whitetail deer, and other 
terrestrial species becomes a body of many acres of water 
several feet deep which hosts warmwater fish species. 
Resident terrestrial species of reptiles, amphibians, and
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mammals are displaced. Migration routes of certain mammals 
are often destroyed or interrupted.
An example of the fish-and-wildlife mitigation 
requirements comes from in the construction of four 
multipurpose water development projects on the Lower Snake 
River system during the period 1958 to 1975. The projects 
caused substantial impacts to the fish-and-wildlife 
resources, and a compensation plan was developed to 
mitigate those impacts (U.S. Army Corps of Engineers 1975) 
at the four reservoirs: Ice Harbor, Lower Monumental,
Little Goose, and Lower Granite Locks and Dams.
The major goal was to return anadromous fish runs to 
pre-project levels. Fish hatcheries and associated 
satellite facilities for trapping and acclimating fish were 
constructed. Streambank access was acquired, and programs 
for rearing and releasing trout and instream habitat were 
initiated. Loss of upland game production and hunting 
opportunities was mitigated by purchase of 160 hectares of 
riparian lands and 3,200 hectares of hunting areas 
surrounding them. Perpetual easements on 6,000 hectares of 
chukar habitat adjacent to project lands were also 
acquired. Game bird release programs and upland habitat 
improvements were implemented jointly by the Corps and the 
Washington Department of Game. Irrigation systems were 
developed to sustain wildlife habitat on ten major 
management units in the semi-arid region. Base-line
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studies, monitoring, and periodic evaluations were also 
part of the mitigation plan (Passmore and McKern 1982) .
Free-flowing streams, often with cold, white water, 
along with their riparian zones are lost to large lakes of 
quieter, deeper, and warmer water. Warm-water fisheries 
with black bass-bluegill communities replace cold water 
trout streams at some projects, while at others the reverse 
occurs. The White River in Arkansas historically supported 
an excellent smallmouth bass fishery prior to the 
construction of Greers Ferry Dam. Releases from the dam, 
largely to generate hydroelectricity, have produced flows 
with lower temperatures and higher velocities. The stream 
has been converted from a warm water fishery into an 
excellent trout stream.
Dams built on the Columbia River and its major 
tributaries by the Corps and the Bureau of Reclamation have 
interrupted the migration of salmon. Salmon species are 
anadromous and must spend part of their life cycles in the 
sea, returning to fresh water habitat to spawn. The fish 
have been important commercial and sport species, and have 
occupied an important niche in the cultures of native 
tribes since prehistoric times. The Columbia River is also 
an important source of hydroelectric power, supplying 
energy for much of the western United States including the 
important aircraft industry in the Seattle area.
Irrigation water is critical to much of the agriculture in
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the Northwest. Water management is a critical issue in the 
Columbia River Basin, and highly visible, highly emotional 
debates have continued on this issue for many years. 
Amicable settlement does not appear near (U.S. Army Corps 
of Engineers 1993a).
Among the key players in this issue are the Bonneville 
Power Administration, the U.S. Fish and Wildlife Service, 
the Environmental Protection Agency, the Corps of 
Engineers, the Bureau of Reclamation, the National Park 
Service, several American Indian tribes, the states of 
Oregon, Washington, and Idaho, several city and local 
governments, and individuals including ranchers, farmers, 
loggers, fishermen, and representatives of the tourism 
industry.
To paraphrase Aldo Leopold (1949), the first 
precaution to intellegent tinkering is to save all the 
pieces. One way to assist this is to gather information 
about the quantity and quality of wildlife habitat in the 
project area prior to construction and to forecast any 
changes which might be anticipated as a result of the 
development. This information is used in the Environmental 
Impact Statement, during numerous public meetings, and as a 
basis for negotiating wildlife mitigation plans with state 
agencies, conservation organizations, and others.
Wildlife resources health and vigor are assessed using 
several approaches which can be broadly grouped as follows:
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analysis of energy flow, estimation of population 
characteristics, and evaluation of habitat quality. Each 
of the technology areas has its advantages and drawbacks. 
The first two approaches offer the most scientific appeal. 
Transfer and recycling of energy through food webs provides 
an adequate measure of ecosystem vigor. However, the 
excessive data requirements and difficulty of data 
interpretation make energy flow analysis essentially 
impractical for relatively short-term planning and research 
projects. Population modeling methods are technically 
feasible, and provide the researcher with direct 
information about the species being studied, but they are 
usually quite expensive and time consuming (Hamilton 1996).
The most frequently used procedures are habitat-based. 
Habitat is, in most cases, the major factor influencing 
animal populations, and a high correlation between quality 
of habitat and animal numbers is assumed. Further, a 
linear relationship is assumed between long-term carrying 
capacity and habitat quality. Several methods for habitat 
evaluation have been developed. Roberts and O'Neil (1985) 
reviewed twenty-eight methods.
The Habitat Evaluation Procedures (HEP), developed by 
the U.S. Fish and Wildlife Service (1980), is the most 
commonly used technique to evaluate wildlife habitat and 
the impacts of major water-resource development projects. 
Using HEP, target species are identified in the study area,
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and guilds are developed which incorporate vegetation, 
physical features, and other life requirements, e.g., 
cover, to describe habitat conditions for several members 
of interspecific associations based on their mutual habitat 
requirements (Roberts 1985, 1987). The HEP process is a 
valuable tool that enables planners and biologists to 
quantify and assess impacts of a large development on 
wildlife habitat.
A large impoundment can be expected to attract large 
numbers of recreation visitors. Development of parks on 
Corps projects requires financial and managerial 
participation by nonfederal public agencies. Negotiations 
typically involve site selection, facility development, and 
management responsibilities. The state and local agencies 
usually want to assume jurisdiction over the prime sites 
where optimum development and managerial ease can be 
obtained. They usually expect to charge fees to capture a 
portion of their operational costs.
3.2. Project Authorization
The project authorization process described in Chapter 
III represents a massive work effort on the parts of many 
individuals and groups. Project authorization is an 
expression of the authority to proceed with continued 
planning, coordination, public involvement, design, 
preparation of plans and specification, construction, 
negotiations with costsharing partners, and operation and
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maintenance. But, before all of these activities can 
proceed, funds must be appropriated to support them. This 
financial support is provided in the annual appropriations 
to the Corps of Engineers in the Energy and Water 
Appropriations Act, which is a part of the President's 
budget submittal to Congress, and must be debated and 
defended along with all other budgetary items.
It is important to note here that the authorization 
and the appropriations processes are two separate and 
distinct activities. Many projects have been authorized 
for study or for construction, but funds are not 
appropriated to support those activities. A separate 
legislative process is reguired to actually appropriate the 
funds.
Successful authorization of a project represents the 
culmination of a complicated policy formulation procedure 
in which the keenest interdisciplinary capabilities are 
brought to bear on a problem. Engineering, economic, and 
environmental expertise are fully employed to support such 
a project by proponents.
Likewise, opposing factions assemble and employ the 
finest experts available to them to support their 
respective positions consistent with interest group 
politics which have evolved during this century. This 
strategy has been increasingly employed by interest groups 
since the enactment of NEPA. Highly visible, large-scale
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projects which cause significant changes to the landscape 
and often alter entire socio-economic and political 
structures of regions frequently are opposed by 
environmental organizations, local and regional social 
groups, and others who might be adversely affected by such 
development.
During the early development of the nation virtually 
all American engineering expertise was confined to the 
Corps. That situation has changed drastically. The 
engineering profession in America spread beyond the campus 
at the West Point Military Academy and onto other 
university campuses in the mid to late nineteenth century. 
Graduate engineers found careers in private industry and 
other governmental agencies. Today a great deal of 
competition exists among engineers.
Only a few decades ago, most of the environmental 
expertise resided in the federal government. Following the 
passage of the National Environmental Policy Act, 
litigation opposing large federal projects became popular. 
Environmental groups and others now employ biologists and 
others to defend their positions in court.
Opposition to a highly visible, controversial project 
is seldom terminated merely because the project is 
authorized for construction. In fact, that is sometimes 
when the battle begins in earnest. The Cross Florida Barge 
Canal was studied for several decades before finally
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achieving authorization status. The opposition continued, 
however, and, responding to growing pressures from the 
environmental movement which had been stimulated only a 
year earlier by the passage of NEPA, President Nixon 
deauthorized the project by Executive Order on 19 January 
1971 (Heuvelmans 1974).
Another example comes from the Trinity River in Texas. 
Historical navigation on the Trinity River in Texas can be 
traced back to exploration by Frenchman Rene Robert 
Calvelier Sier da la Salle in 1686 inland from Fort St. 
Louis, which he founded near Matagorda Bay. LaSalle called 
the Trinity River the "River of Canoes" because of the 
canoes he had to procure from Indians to cross the river. 
During the eighteenth century the French and Indians used 
the river for transportation of trade goods (Coster 1972). 
Steamboats began to ply the Trinity River in 183 6 to 
deliver and pick up goods from docks and ports at 
plantations and large farms (White 1965). By the middle of 
the nineteenth century, cotton, cattle, buffalo hides, and 
other commodities were shipped on the Trinity (Lockhart 
1949). Following several studies authorized by Congress 
and conducted by the Corps, the Trinity River Navigation 
Project was authorized in 1902.
A stream is legally navigable if it is presently being 
used or is suitable for use, or it has been used or was 
suitable for use in the past, or it could be suitable for
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use in the future by reasonable improvements (U.S. Army 
Corps of Engineers 1996a).
Based on the history of navigational servitude, the 
Trinity River Navigation Project was authorized, and the 
Corps began plans to convert Dallas and Fort Worth, both 
some three hundred miles inland, into seaports. The 
Trinity River is very shallow and narrow, but plans for 
construction of dams at strategic locations envisioned 
impounding enough water to support commercial navigation. 
Bridges looming forty to fifty feet above the river over 
the otherwise open and spacious landscape can be seen today 
in Dallas. The bridges were elevated to accommodate motor 
traffic on the interstate highways over what was planned to 
be elevated water levels for use by commercial ships from 
the Gulf of Mexico. The project was abandoned, however, as 
economically unfeasibile in the early 1970s.
Many more projects have been authorized by Congress 
than have been developed to completion. It is a long and 
arduous journey through the eighteen steps to glory of the 
authorization process. Often the journey ends because of a 
loss of support at one or more political level at one of 
the steps in the process, funding difficulties, new and 
more pressing priorities, or other events or combinations 
of events which alter the agenda-setting process. For 
example, the environmental legislation of the 1970s had 
severe impacts on water-resources authorization, and in
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effect marked the beginning of a rapid decline of continued 
development.
Figure IV-6 charts the authorization and completion of 
Corps reservoirs over nearly the last three-quarters of the 
twentieth century. These data are relevant to only the 456 
completed projects which, in 1996, served over 5,000 annual 
recreation visitors according to the Corps' Natural 
Resources Management Data System. This data set is unique; 
it also provides information relative to project acreage, 
and year of project completion. Specific information 
relative to project authorizations is obtained from a 
report on the subject by the Corps (U.S. Army Corps of 
Engineers 1992).
A total of forty-seven existing reservoirs were 
authorized by 1925 (Figure IV-7). Of these, fourteen were 
completed by that date (Figure IV-8). All of these 
projects were associated with the improvement and 
maintenance of commercial navigation in the late nineteenth 
and early twentieth centuries. The majority of the 
projects were pools behind locks and dams for navigation on 
large rivers. They included twelve pools on the upper 
Mississippi River and twenty-three pools on major 
tributaries of the Mississippi, i.e., the Monongahela, 
Allegheny, Kentucky, and Illinois Rivers. The locations of 
the authorized reservoirs are shown in Figure IV-7.
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Only eight existing reservoirs were authorized between 
1925 to 1930. As the nation slipped into the Great 
Depression, other priorities occupied policy-makers in 
national and local government.
In April of 1927, a disastrous flood in the lower 
Mississippi valley resulted in the loss of at least 200 
people in the Mississippi Delta; property damage was 
estimated at $500,000,000. The flood threatened the cities 
of Baton Rouge and New Orleans. The extensive geographic 
reach of the flood, the disruption of transportation and 
commerce, and the loss of life and property prompted six 
governors to appeal for aid to President Calvin Coolidge, 
but he did nothing. Finally, after actual and threatened 
dynamiting of levees by individuals who sought to relieve 
pressure from the river and reduce flooding risks to their 
property, President Coolidge appointed Commerce Secretary 
Herbert Hoover chair of a special committee of five cabinet 
secretaries to coordinate all rescue and relief activities 
(Barry 1997).
In response to this flood President Coolidge, Chief of 
Engineers General Jadwin, and key Republicans in Congress 
championed the 1928 Flood Control Act, but implementation 
fell to Herbert Hoover during his presidency (1929-1933) . 
The stock market crash and the nation's most severe 
economic depression began shortly after he entered office. 
Hoover had a greater interest in multipurpose development
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and flood control than any President since Theodore 
Roosevelt, but he was unable to pursue this interest due to 
his preoccupation with the country's economic situation.
He did, however, make three significant contributions. 
First, he helped initiate several important reservoir 
projects in California and the Tennessee River Valley. 
Second, he began flood control work in the Mississippi 
Valley as an unemployment relief measure, setting the stage 
for incorporation of this work into President Roosevelt's 
New Deal programs. Finally, he directed that the civil 
works administrative boundaries for field offices be drawn 
around major watersheds to facilitate efficient 
administration of multipurpose projects (Arnold 1988).
A sharp increase in the number of project 
authorizations occurred during the depression. Thirty-six 
projects which were ultimately built were authorized during 
the first half of the 1930s, and 107 of the existing 456 
reservoirs (nearly 24 percent) were authorized during the 
five-year period, 1936-1940.
Two important events led to this record level of 
reservoir-project authorizations. First, a series of 
disastrous floods directed public attention on Congress for 
federal aid in flood-prone areas. Second, following the 
economic crash of 1929, President Roosevelt initiated 
several public works programs to provide work relief in the 
midst of the Great Depression.
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The enactment of the 193 6 Flood Control Act addressed 
both of these critical issues. For over half a century, 
the Corps had been periodically charged by Congress with 
flood control responsibilities, but the work was generally 
justified by legislators on the basis of navigation (Arnold 
1988) . The 19 3 6 Act was the first general flood control 
bill, i.e., the first national legislation to recognize 
flood control as a proper activity of the federal 
government. It was also the first to provide for flood 
relief throughout the country.
In his preface to a history of the 19 3 6 Act (Arnold 
1988) , Lieutenant General E. R. Heiberg, III, Chief of 
Engineers, stated: "The hundreds of reservoir, levee, and 
channelization projects that resulted from the 1936 act and 
subsequent amendments have literally changed the face of 
the nation. The projects have contributed to both the 
growth of towns and the protection of rural farmlands. 
Secondary purposes, such as recreation and water supply, 
have become more important to an increasingly urbanized 
nation. There are few areas of the United States that have 
not received the benefits of these flood control projects." 
(Arnold 1988:v).
Arnold (1988) provides a listing of some of the 
important Depression-Era legislation enacted by the 74th 
Congress in 1935-36. It includes the Social Security Act, 
the National Labor Relations Act, the Banking Act of 1935,
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the Wealth Tax Act, the Public Utilities Holding Company 
Act, the Rural Electrification Act, the Soil Conservation 
Service Act, and the Emergency Relief Appropriation Act of 
1935. The last Act, designed to create public-works relief 
programs, served as the umbrella for the Works Progress 
Administration, the National Youth Administration, the 
Resettlement Administration, and, eventually the Flood 
Control Act of 1936. The Tennessee Valley Authority was 
created, and the President's unemployment relief program of 
1933 led to the establishment of the Civilian Conservation 
Corps.
The flood control act reflected the general theme of 
New Deal legislation, namely to draw upon and draw together 
the concerns of a variety of groups and public 
constituencies. According to Arnold (1988) , at least six 
different political entities within the federal sector 
contributed to the final version of the law. They were the 
House Committee on Flood Control, the Senate Commerce 
Committee, the Corps of Engineers, the Department of 
Agriculture, the White House, and the National Resources 
Committee. Each of these entities represented larger 
interests outside of the government.
A total of 221 flood control projects of various types 
were authorized for construction in 33 states by the 1936 
Flood Control Act at a total cost of $310,000,000. A 
variety of structural solutions to flood control were
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authorized in the legislation including flood walls, 
levees, channel improvements, and several reservoirs. Most 
of the authorized work involved local protection. Three 
floodwalls, eighteen channel improvements, and 177 levees 
were authorized.
The Act authorized construction of ten individual 
reservoirs in eight states. All but one, Caddoa Reservoir 
in Colorado, were eventually constructed. Nine additional 
reservoir projects, identified only as "reservoir systems" 
in the legislation, were also authorized. These projects 
are located in seven states, and each reservoir system 
contains multiple reservoirs. Ultimately, a total of 
sixty-three of the 221 reservoirs authorized by the 19 3 6 
Flood Control Act were actually developed. They are 
located on the map at Figure IV-9.
In addition to the authorized project construction,
2 32 survey investigations in forty-one states were 
authorized at a cost of $10,000,000. These preliminary 
investigations were intended to examine the potential 
construction activities that could alleviate flooding in 
identified areas. The solutions might involve flood walls, 
levees, channel improvement, construction of cutoffs, 
reservoirs or other engineering techniques. The 
legislation identifies only the stream where the flood 
problem existed. It is possible to identify eleven 
existing reservoirs among the many authorized surveys. The
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Act also authorized continued studies, surveys, and reports 
on ten reservoir projects. Three of those eventually were 
constructed. All of these completed projects are shown in 
Figure IV-9.
The 1936 Act is a good example of a national policy 
which was fairly clear in its general goals, but confusing 
in its specific policies. Several reservoir systems were 
authorized, leaving it up to the interpretation of 
administrators and the expertise of engineers to determine 
how many reservoirs were to be in a system and where they 
might be located. Some sections authorized only "remedial 
works" or "flood control works". The specific nature of 
the work to control floods is not specified in the 
legislation in these instances. One has the sense of 
emergency when reading the legislation, i.e., a nation-wide 
flood problem needed attention, work out the details as you 
go along.
Most of the projects authorized for construction or 
for preliminary study were not constructed. The massive 
number of projects which were authorized by this 
legislation is, nevertheless, truly historic. The Act 
represents a total commitment of the nation to control 
flood disasters and to provide public-works programs for 
the relief of unemployment. The final section of the law, 
in addition to the appropriations which it authorized, 
directed that people who were employed to carry out the
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law's provisions were to be paid from funds available to 
the Works Progress Administration for the continuance of 
relief and work relief on useful projects.
The public works programs of President Roosevelt 
energized the nation. In addition to supplying the 
economic incentives for Americans to pull themselves out of 
the depression, the very spirit and morale of the people 
were restored and revitalized.
From the peak authorization period ending in 1940, the 
authorization of reservoirs declined to only twenty in the 
early 1950s. During 1941-1945 seventy-one reservoirs, 
which are now operational, were authorized. Thirty-three 
of them were authorized in the Flood Control Act of 1944, 
one of the most important Acts in the Corps' history. This 
Act authorized the Corps to manage recreation and fish-and- 
wildlife and to enter into leases and licenses with states 
for those purposes.
Authorization of existing reservoirs was reduced 
thereafter. Between the enactment of NEPA in 1970 and 
1990, authorizations averaged only one per five-year 
period. No reservoirs have been authorized since 1990.
3.3. Project Completion
Completion of dams and the impoundment of water behind 
them usually lags fifteen to twenty years after project 
authorization (Figure III-6). Extensive time is required 
for planning and design, negotiations over costsharing and
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related matters, public involvement, unforeseen problems 
related to geologic or other physical features, wildlife, 
archaeological or other environmental issues, and uncertain 
levels of funding.
The authorization of reservoirs during the New Deal 
was designed, in part, to lift the country out of the Great 
Depression; as these projects came on line the nation faced 
anothr challenge. Following World War II, America began to 
rebuild in earnest. Suburbs expanded rapidly as residents 
from the inner cities migrated outward. Communications 
improved. America regained its prominence in industry and 
world leadership. Americans generally enjoyed more 
disposable income, more leisure time, and higher levels of 
education and social well-being than any other generation. 
The nation's transportation was vastly improved, making 
Corps reservoirs accessable to virtually all Americans. 
President Eisenhower initiated construction of the 
interstate highway system in 1956. The National System of 
Interstate and Defense Highways now includes approximately 
42,500 miles of highway and links forty-three state 
capitals. The system serves ninety percent of all cities 
with populations greater than 50,000 and one-half of the 
rural population (Hamilton 1988). According to Hindley 
(1971), the Interstate system, though representing only one 
percent of the total U.S. road mileage, carries at least 
one-fourth of the nation's total traffic flow.
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The rising socio-economic status of Americans brought 
easier communications and faster transportation systems, 
spurred increased urbanization and improved travel. Corps' 
reservoirs constructed in remote areas suddenly became 
accessible to the nation at large. Second homes and 
weekend vacation sites were developed on the edges of 
Corps' reservoirs. Second homes soon became primary 
residences for many in only a few short years. Recreation, 
a by-product of flood control, evolved quickly into a major 
activity.
Recreation and fish-and-wildlife were elevated to 
project purpose status in 1965 (U.S. Congress 1965). 
Subsequently, recreation has played an important role in 
the justification and authorization of reservoir projects. 
While the Corps tends to use conservative estimates of 
recreation benefits these estimates are usually sufficient 
to attain a favorable benefit-cost ratio. Once a project 
is authorized, nonfederal sponsorship must be forthcoming 
for the project to move forward to construction. Here 
again, recreation has been an important part of that 
process, and recreation benefits have been used to justify 
several reservoir projects.
The case of Ray Roberts Lake, north of the Dallas-Ft. 
Worth Metroplex in Texas illustrates this point. Ray 
Roberts was originally authorized in 1965 for flood 
control, water supply, recreation, fish-and-wildlife, and
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to augment downstream navigation flows on the Trinity 
River. Navigation and flood control benefits equal to the 
investment of public funds could not be achieved.
The project's sponsors, the cities of Dallas and 
Denison, were interested only in the water supply aspects 
of the project. Negotiations revolved around the cities' 
ability and willingness to accept responsibility for one- 
half the cost of recreation development and to assume the 
operations, maintenance, and replacement responsibilities 
for parks and recreation. They were unwilling to accept 
those obligations, but water supply, recreation, and fish- 
and-wildlife were the only remaining authorized purposes, 
and the Corps cannot build a single-purpose project. 
Following forty-two days of temperatures exceeding 100 
degrees the cities agreed to accept recreation 
responsibilities in order to obtain an additional supply of 
municipal and industrial water, but they still lacked 
capability to manage these functions. Further negotiations 
involved the Texas Parks and Wildlife Department, which 
eventually agreed to manage the state parks at the 
reservoir provided the cities would pay for development and 
fund park management (Hamilton 1994).
In this case, recreation and fish-and-wildlife were 
critical to the construction of the project. The project 
could not go forward without them. An additional partner
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who had that expertise and mission was needed to make the 
project viable for construction and operation.
The supply and availability of public recreational 
access to Corps7 lakes varies, due largely to the 
circumstances under which the project was acquired. When 
reservoir is impounded, project resources are available for 
public use. Until the more liberal land acquisition policy 
was implemented in 1962 a total of 215 projects had been 
completed (Figure IV-10). As for older reservoirs, 
recreation quickly became an important by-product of 
reservoirs built for other uses. On the 215 projects 
completed by 1962 (Figure IV-10), private residential and 
commercial development grew rapidly on the public property 
line near the reservoir shorelines. Encroachments onto 
public land were increasingly common (Justus 1973).
In 1986, 38,523 lakeshore use permits were in effect 
at 100 Corps projects. A total of 12,223 permits were for 
private boat docks and other floating facilities, and the 
balance were for land-based activities, e.g., landscaping, 
gardening, picnic facilities (U.S. Army Corps of Engineers 
1986). Table IV-5 shows that partial compliance with the 
guidance issued in 1974 has been achieved. Private-use 
facilities are found at less reservoirs than a decade ago, 
but the number of private boat docks and other floating 
facilities has increased, contrary to the goal of 
eventually eliminating of private-exclusive use of public
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land at Corps' lakes. During this same period the number 
of permits for land-based activities decreased.
Land was purchased under the minimal acquisition 
policy at 215 projects. One might expect the minimal 
amount of public land surrounding these lakes to invite 
private recreational development at all of them. Many of 
the projects are small in size and, although generally 
located in populous regions of the country, are more 
inaccessible than the larger projects with interstate and 
upgraded state highway access.
Private recreation facility development on public land 
existed on only eighty-five of the 215 lakes in 1996. By 
and large these permits were issued at larger projects in 
the Southeast and in the midwest (Figure IV-ll).
Table IV-5 
Comparison of Lakeshore Use Permits 
1986 - 1996
Type of Permit 1986 1996
Private Boat Dock & 
Other Floating 
Facility
12,223 33,163
Land-Based Activity 26,300 19,671
Projects Issuing 
Permits 100 85
Source: U.S. Army Corps of Engineers. 1996. Natural
Resource Management System.
Once a project has been authorized and constructed, 
management of the resources begins. The expertise of
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several disciplines is required to properly attend to the 
many facets of resource management. Some of that expertise 
resides within the Corps and some is provided by other 
governmental agencies. The posture of the Corps has been 
to seek state and local assistance in recreation-natural- 
resource management. This has been successful in most 
cases, but a large part of projects remains under direct 
management by the Corps.
The journey from problem identification through 
reconnaisance and feasibility studies, plan formulation, 
design, and construction to project implementation is a 
long and difficult one. When the project is constructed 
the journey continues. Operation and maintenance of the 
projects must be accomplished, and the Corps retains the 
ultimate responsibility. Despite many efforts to involve 
other agencies, operation and maintenance of existing 
projects remains a large and growing Corps' responsibility.
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CHAPTER V
HISTORICAL REVIEW OF POLICIES:
1775-1944
1. GENESIS OF THE CORPS
On 16 June 1775, a year before the Declaration of 
Independence was signed, the Second Continental Congress 
authorized the Continental Army including a Chief Engineer 
and two assistants.
Colonel Richard Gridley, one of the few colonials with 
experience in the design and construction of batteries and 
fortifications, was appointed the first Chief Engineer by 
General George Washington. Gridley, born in Boston, 
Massachusetts on 3 January 1710, and was an outstanding 
American military engineer during the French and Indian 
Wars from the Siege of Louisburg in 1745 to the fall of 
Quebec. He was awarded a commission in the British Army, a 
grant of the Magdalen Islands, 3,000 acres of land in New 
Hampshire, and a life annuity for his services. When the 
American Revolutionary War broke out, Colonel Gridley chose 
to stand with the colonies, and was made Chief Engineer in 
the New England Provincial Army (U.S. Army Corps of 
Engineers 1986).
Under General Washington's command, Gridley and his 
men fortified gun emplacements and provided other 
engineering assistance at the Battle of Bunker Hill. They 
helped lay the foundation for the American victory in spite 
of the shortage of experienced engineers. "Engineer troops
157
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developed the ability to construct field fortifications 
quickly in order to surprise the red-coats. At Breed's 
Hill during the Battle of Bunker Hill, the entire redoubt, 
approximately 45 yards square, was finished in one night. 
Digging commenced at midnight and in four hours the 
Americans had constructed a well-designed earthwork that 
proved practically invulnerable to British cannon." (U.S. 
Army Corps of Engineers 1976:4).
Engineers were in short supply in the new nation, and 
General Washington pled for more assistance during the 
Revolutionary War. Congress turned to France, a country 
with three strong attributes: France was 1) an enemy of 
Great Britain, 2) the center of technical education in 
Europe, and 3) possessed a long tradition of military 
engineering. Frenchmen arrived in America as early as 1776 
to serve as engineers.
Pressures by Gridley to establish a permanent, 
separate, and distinct engineering branch of the Army were 
continued by Brigadier General Louis Duportail, one of the 
French engineers who had come to serve in America, and had 
been promoted to the rank of second Chief Engineer. He 
proposed the establishment of companies of engineer troops 
known as Sappers and Miners. The main mission of the 
Sappers and Miners was to lay mines and dig extended, 
narrow trenches, known as saps, for approaching or 
undermining enemy positions or foundations of their
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emplacements. Duportail envisioned the Sappers and Miners 
under the command of Americans who would replace the French 
when they returned to France. Three companies of Sappers 
and Miners were authorized by Congress on 27 May 1778. 
Congress passed a resolution on 11 March 1779 which 
created the Corps of Engineers in the Continental Army 
which Gridley and Duportail had sought.
During this period, the Corps' significant 
contributions to the war effort included many useful 
reports and maps based on reconnoiters of enemy positions 
and probable battlefields. According to Corps records 
(U.S. Army Corps of Engineers 1986), Congress relieved some 
of the mapping burden when it appointed Robert Erskine as 
Geographer of the Army in 1777. Subsequently,
Topographical Engineers were added to the Corps of 
Engineers in 1813, and the Topographical Bureau was created 
in the Engineer Department in 1818.
When the Revolutionary War ended in 178 3, the wisdom 
of maintaining a peace-time Army and the nature of such an 
organization was debated. Several proposals regarding the 
engineers were considered. Those who favored a centralized 
Army saw an engineering presence as a necessary element.
Two experiences from the Revolutionary War were central to 
their argument. In the absence of a permanent, trained 
Corps of Engineers the nation would again be forced to seek 
assistance from foreigners in time of war. Second, as had
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been demonstrated, it was difficult to establish an 
effective technical organization in a short time. But 
Congress did not approve a peace-time Army; by the end of 
1783, the Corps and its companies of Sappers and Miners had 
mustered out of service (U.S. Army Corps of Engineers 
1986) . Some surveyers returned to government service as 
fort planners, lighthouse experts, and boundary 
commissioners (Shallat (1994).
When the new government was initiated under the 
Constitution in 1789, a small Corps of Artillerists and 
Engineers consisting of one regiment was established at the 
recommendation of Secretary of War Henry Knox. Debate was 
underway to establish a school to train Army officers.
When war with France threatened in 1798, Congress added a 
second regiment of artillerists and engineers.
In 1802 Congress, in an act of reducing the military 
establishment, separated the artillerists and engineers.
The Corps of Engineers survived, and took charge of West 
Point. A key provision of the 1802 legislation reinstating 
the Corps declared that it should "...constitute a Military 
Academy to be headed by a principal engineer or 
superintendent under the supervision of the President"
(U.S. Army Corps of Engineers 1976:5). President Jefferson 
and Congress intended to create an engineering resource for 
the nation that would produce students who would "...form a 
body of skilled professionals, qualified to design and
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 6 1
construct public works of a civil nature and qualified to 
'place the country in a proper posture of defense, to 
infuse science into our Army, and give to our 
fortifications that degree of force, connection, and 
perfection, which can alone counterbalance the superiority 
of attack over defense'" (U.S. Army Corps of Engineers 
1976:5).
The U.S. Military Academy was the first, and for 
twenty years, the only engineering school in America. In 
1835, Rensselaer Polytechnic Institute first granted a 
degree in engineering. Michigan, Harvard, Yale, Union, and 
Dartmouth also followed suit by 1850 (Barry 1997).
Thus was born the Corps of Engineers. The first 
engineers were combat engineers who provided engineering 
and construction expertise. Subsequently, the Corps' 
structure and function evolved incrementally, in response 
to public need and fortified by a series of successfully 
completed missions.
2. CIVIL WORKS
In 1816, the Army added topographical officers (known 
as geographers during the Revolution and as topographical 
engineers during the War of 1812) . The duties of these 
officers differed from those of other Corps' officers. 
Rather than concentrate on military duties such as 
construction and maintenance of fortifications. These 
officers performed civil tasks including surveying,
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exploring, and cartography (U.S. Army Corps of Engineers 
1986a).
As America grew and expanded westward, rivers and 
streams served as the major arteries of transport. 
Settlements sprang up along streambanks and grew into 
larger communities. The concentration of people in these 
communities soon required management of water resources to 
maintain these populations and accommmodate their growth 
and prosperity. Engineering and construction skills were 
needed to keep these waterways open, and the only available 
engineers were in the Army.
During the War of 1812 the British had invaded from 
the north, from the south at New Orleans, and from the 
east. An important lesson was that the nation needed an 
improved defense and transportation system. Four pillars 
were determined to be essential to the national defense: 1) 
a strong Navy at sea; 2) a highly mobile regular Army 
supported by reserves and National Guard; 3) invincible 
defenses on the seacoasts; and 4) improved rivers, harbors, 
and transportation systems that would permit rapid armed 
concentration against an invading enemy and swifter 
logistical lines for movement of troops and supplies (U.S. 
Army Corps of Engineers 1986).
Acting on these recommendations, Secretary of War John
C. Calhoun recommended in 1819 that the Corps be ordered to 
improve navigation of waterways and other transportation
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systems. Civil works projects such as these would 
facilitate the movement of troops and materials and 
contribute to the economic development of the country. In 
response to Secretary Calhoun's recommendation, Congress, 
in 1824, authorized the President to employ the Corps to 
survey routes of roads and canals which might be important 
to the national interest from a commercial or military 
perspective or necessary for transportation of the public 
mail (U.S. Congress 1824a).
Although this legislation did not authorize surveys of 
inland rivers, the Corps traces its permanent involvement 
in civil works to this act. But, in addition, federal 
interest in navigation is established by the Commerce 
Clause of the Constitution, and subsequent court decisions 
defining the right to regulate navigation and improvement 
of navigable waterways (U.S. Army Corps of Engineers 1996).
The Corps responded in 1824 by assuming control of 
construction and maintenance of the National Road. Also 
known as the Cumberland Road, the National Road was 
authorized in 1811 to connect Cumberland, Maryland with 
Wheeling, West Virginia and, thus, link the Atlantic coast 
to the Ohio and Mississippi Rivers. Congress had placed 
the Department of the Treasury in charge of this 
construction project. Although federally financed, the 
Treasury Department contracted construction activities to 
the states. The road was completed in 1818, and seven
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years later the Corps became involved. The Corps focused 
its attention on extending the road into Ohio, Indiana, and 
Illinois. The road, therefore, became a true national road 
(U.S. Army Corps of Engineers 1976).
Several valuable lessons were learned on this project. 
The original surface was broken up and graded with a center 
crown of no more than three inches, and covered with three 
to nine inches of crushed limestone and granite. Drainage 
ditches were dug to prevent water standing more than 
eighteen inches below the lowest part of the road surface. 
Culverts were cleaned. The improved drainage and sturdier 
road surface resulted in reduced maintenance costs.
In addition to increased knowledge and experience 
about road construction, Corps' engineers improved their 
bridge engineering and construction techniques. Sturdy 
bridges were a prominent feature of the National Road.
Many of them had stone arches, and the first iron bridge 
was built over Dunlap's Creek at Brownsville, Pennsylvania, 
making use of the iron foundries located at Brownsville 
(U.S. Army Corps of Engineers 1986).
That same year, 1824, saw the first congressional 
appropriation to the Corps for navigation - $75,000 to 
improve navigation over sand bars in the Ohio River and to 
remove snags from the Ohio and Mississippi Rivers (U.S. 
Congress 1824b). Work was also begun to remove snags and 
floating trees from the Ohio and Mississippi Rivers and cut
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through sandbars to improve river channels for commercial 
navigation. Captain Henry M. Shreve, the famous steamboat 
captain for whom Shreveport, Louisiana is named, developed 
the snagboat to remove obstacles from the river channel. 
Snagboats were adopted by the Corps in 1829.
The need for a scientific approach to navigation 
improvements and the benefits of adapting the recent 
hydrological discoveries in Europe to the unique inland 
waterways of America were recognized by Congress and the 
Corps engineers. Experimentation with hydrology and the 
mechanics of river systems was encouraged (Shallat 1994) .
Experiments by Major Stephen H. Long near Henderson, 
Kentucky, in 1824, just downstream of the confluence of the 
Green River with the Ohio River, led to new techniques for 
engineering navigation. A wing dam, or weir, was 
constructed from the river bank into the stream at a forty- 
five degree angle. The weir decreased the width of the 
channel, resulting in increased current velocity and 
causing the river to scour a deeper channel. The weir was 
constructed of pilings driven by hand from flatboats. 
Sediment accumulated against the weir and served to anchor 
it to the riverbed. The final structure was 402 yards long 
and was comprised of twin rows of 1,400 piles tied together 
with stringers and filled with brush. The total project 
cost was $3,378.93 (U.S. Army Corps of Engineers 1986).
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This early work on big rivers and the National Road 
helped establish the Corps' reputation for civil-works 
expertise. Civil works soon became an important aspect of 
the Corps of Engineers' mission. These works served as a 
training ground for engineers and other professionals, both 
military and civilian, for rapid mobilization and 
deployment in the event of war or national emergency. This 
has been successfully demonstrated on many occasions by 
the Corps' assistance in disasters such as floods, 
hurricanes, tornadoes, earthquakes, and the volcanic 
eruption of Mount St. Helens. Corps' military construction 
activities in Bosnia, Desert Storm, Vietnam, and other 
major national military conflicts are well known.
In 1826, the first act authorizing surveys and 
construction of water projects was passed (U.S. Congress 
182 6). The law consolidated planning and construction 
activities, for the first time, in the first true river and 
harbor act. Subsequently, river and harbor acts, also 
known as water resource development acts, have been treated 
as omnibus bills which typically contain numerous 
authorizations for water resources development projects. 
Historically these have been the backbone of the Corps 
authorization program. This is the barrel from which so 
much pork has been apportioned throughout the country. The 
impacts on natural resources and recreation have been 
substantial from these legislative actions.
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Civil water-resources work increased significantly 
over the next several years. According to a Corps' report 
(U.S. Army Corps of Engineers 1986a), rivers and harbors 
work increased from $3.5 million for forty-nine projects 
and twenty-six surveys in 1866 to nearly $19 million for 
371 projects and 135 surveys in 1882. Examples of 
significant events following passage of the 1826 Act 
include creation of the Corps of Topographical Engineers in 
1838, Pacific Railroad surveys (1853-1858), commencement of 
construction of the water supply system for Washington,
D.C. in 1853, completion of the Sault Ste. Marie Lock in 
1855, reunification of the Corps with the Corps of 
Topographical Engineers in 1863, and completion of the 
Capitol dome and the two Capitol wings in 1863 (U.S. Army 
Corps of Engineers 1986a).
3. THE FIRST RESERVOIRS
The Mississippi River drainage basin is the third 
largest in the world, surpassed only by the basins of the 
Amazon in South America and the Congo in Africa. The river 
drains forty-one percent of the continental United States 
and all or part of thirty-one states. The Mississippi 
River valley drains twice the area of either the Nile in 
Africa or the Ganges in India. It is fifteen times bigger 
than the Rhine River valley in Europe and twenty percent 
larger than the Yellow River basin in China.
When measured from its source at Lake Itasca,
Minnesota to its mouth at the Gulf of Mexico, the
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Mississippi is the sixteenth longest river in the world.
The Mississippi River has many tributaries, very large 
streams themselves, e.g., the Ohio, Arkansas, and Red 
Rivers. If measured from the source of of its longest 
tributary, the Missouri River, it is the longest river on 
earth: 4663 miles (Espenshade 1990, Barry 1997).
The lower portion of the Mississippi River 
historically was a braided, meandering stream. As it 
periodically overflowed its banks, depositing topsoil 
transported from as far away as Montana and New York in the 
United States and Alberta and Saskatchewan in Canada, 
valuable fertile topsoil tens of feet deep was deposited 
throughout the river bottom. The largest richest topsoil 
deposit came to be known as the Mississippi Delta. The 
Delta begins just south of Memphis, Tennessee and widens to 
almost seventy miles near Greenwood, Mississippi and the 
source of the Yazoo River. From that point the Delta 
extends approximately 220 miles south to Vicksburg, 
Mississippi where the Yazoo mixes its waters with the 
Mississippi. A map of the Delta is at Figure V-l.
This Delta, an area of about 7,000 square miles in the 
lower river valley, developed over several thousand years 
into perhaps the largest and most fertile bottomland 
hardwood forest ecosystem in the world. Giant trees of 
impenetrable swamp forest sustained wolves, alligators, 
panthers, and black bears. It was not unusual for an
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expert bear hunter to take two hundred bears in a single 
year early in the twentieth century. The Delta is where 
President Theodore Roosevelt refused to shoot a young bear 
which had been captured alive and tethered to a tree for 
his guaranteed successful hunt giving rise to the '’Teddy 
Bear".
While the benefits of the delta were not universally 
recognized during the early development of the country, the 
economic value of this vast area of fertile soil for 
agricultural production was recognized by a few 
entreprenuers. But, in order to make use of the land for 
farming, the river had to be controlled to prevent floods. 
This was eventually done, and the entire character of the 
Delta changed with it. The bottomland hardwood forest 
yielded to the plow and was replaced by extensive fields - 
first of cotton, then, as prices rose, soy beans, and more 
recently, of ponds for catfish production.
The vast swamp forest is virtually gone, save for the 
60,000 acre Delta National Forest which is the largest 
remaining remnant of this ecosystem and the only national 
forest which is solely classified as bottomland hardwood 
cover type. Black bears, Ursus americanus. which were so 
numerous only less than a century ago, now number less than 
300 individuals in the entire tri-state region of 
Mississippi, Louisiana, and east Texas (Black Bear 
Conservation Committee 1992). Panthers and wolves, two
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other species which require large, uninterrupted home 
ranges, are extinct in the region.
The taming of the Mississippi, and the resulting 
landscape changes, occurred over a period of several years. 
It is a story of changing technology spurred by a series of 
catastrophic floods, power struggles, and political 
intrigue.
One of the great struggles over control of water 
resources on the Mississippi River involved James Buchanan 
Eads and Andrew Atkinson Humphreys in the last half of the 
nineteenth century. Barry (1997) describes Eads as a man 
of genius and Humphreys as a man of power. Eads grew up in 
St. Louis under circumstances of poverty; he made his 
fortune by inventing and applying techniques to salvage 
ship wrecks from the depths of the Mississippi. He 
personally captained one of his fleet of salvage boats, and 
did the most difficult and dangerous diving himself. 
According to Barry, Eads walked the bottom of the river, 
and became more intimately knowledgeable of it than any man 
alive.
Eads taught himself mathematics and geometry among 
other things, mainly from books loaned to him by the owner 
of a mercantile house who had hired him to run errands. He 
built an empire using the river as his vehicle. Eads 
designed and built river boats for civil salvage operations 
and for use by the union army during the Civil War. He
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designed twin-hull boats for salvage work, and invented a 
diving bell for underwater work. His technical 
accomplishments were complemented by his mastery of 
business and financial matters.
Humphreys, an only child, was born in 1819 to a 
prominent family in Philadelphia. He was a discipline 
problem throughout his childhood, and he was placed in the 
U.S. Military Academy at West Point thanks to his family's 
political connections. Surprisingly, Humphreys enjoyed the 
intellectual challenges of engineering. He was 
competitive, and enjoyed challenges of all kinds in both 
scholarly and combative situations. Unlike Eads, whose 
ambition was to understand and tame the river, Humphreys 
sought pleasure in stopping Eads or any other opponent and 
gaining prestige and recognition from others (Barry 1997).
Humphreys did not find a suitable challenge in 
military life after West Point. During a tour in Florida 
in 1836 to fight Seminole Indians, he became ill and was 
forced to resign from the Army. He later acquired an 
assignment to assist the Director of the U.S. Coastal
Survey. He excelled at developing plans for harbors,
roads, canals, and other infrastructure. From that 
position, he lobbied to get himself back into the Corps and
to assume leadership of a study authorized by Congress in
1850 to determine the physical laws governing the lower
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 7 3
Mississippi River and the means by which the river could be 
tamed (Barry 1997).
The study focused on the best means of controlling the 
river. Three major proposals were considered: 1) build 
reservoirs on tributaries to lower flows on the mainstem 
during floods; 2) cut through the ox-bow bends to 
facilitate water movement in shorter and straighter lines, 
resulting in increased slope and speed of the water; and 3) 
create outlets to relieve the pressure of flood flows.
Much attention was given to the mouth of the Mississippi 
where sediment from two-thirds of the North American 
continent came to rest as the river current decreased on 
meeting the Gulf of Mexico. Here, international shipping 
was often interrupted for extended periods by the shallow 
waters created by the sedimentation.
After writing his report on river mechanics, Humphreys 
went on to gain international scientific acclaim and to 
become Chief of Engineers. He insisted that the only way 
to manage the river was to build levees and keep all 
natural outlets open. He rejected reservoirs, cutoffs, and 
the engineering theory associated with the levees-only 
technique. Humphreys rejected the theory that held that a 
river would scour its bed deeper if confined was in error.
Eads, meanwhile, proposed construction of weirs to 
focus the power of the river flows and to scour deeper 
channels. After fierce political battles between the two,
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Eads proceeded to build the weirs with his own funds, 
nearly bankrupting him. Eads elected to demonstrate his 
technique at the South Pass of the Mississippi River - one 
of three main distributaries.
The weirs were successful. Barry (1997:89) reports 
that: "In 1875, when Eads began work on the jetties, 6,857 
tons of goods were shipped from St. Louis through New 
Orleans to Europe. In 1880, the year after he finished, 
453,681 tons were shipped by that route." But Humphreys 
maintained his powerful stance and for several years, river 
systems were managed for navigation and flood control using 
his principles instead of techniques demonstrated by Eads. 
No reservoirs, cutoffs, or outlets were built. Only levees 
were constructed (Barry 1997) .
Barry goes on to note that the Corps took credit for 
the jetties by 1886: "The present successful results might
have been obtained years before Mr. Eads took hold of the 
work if Congress had not handicapped the Corps...It is 
certainly unjust to blame the Engineer Corps because its 
recommendations were not followed." A similar point was 
made in 1924 by the Chief of Engineers: "The Army
Engineers did not oppose the jetties. As a matter of fact, 
the plan for the construction of jetties was originated by 
the Corps of Engineers, and Captain Eads merely carried out 
plans which had been previously discussed." (Barry 
1997:89).
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A series of greater than average floods over nearly 
half a century in the Mississippi River basin proved to be 
instrumental in expanding the Corps' involvement in flood 
control. In 1874 the Great River overflowed its banks from 
Illinois south. Devastation of the lower Mississippi 
valley focused national attention on the river and resulted 
in creation of the U.S. Levee Commission as the policy­
making body that would decide how to control the river in 
order to prevent future floods. According to Barry (1997), 
the Levee Commission adopted Humphrey's recommendations 
opposing construction of outlets, reservoirs, and cutoffs. 
Later development of engineering technology for water flows 
in big rivers would show that all of these recommendations 
were wrong.
The basin flooded again in 1882, and once again in 
1912. The 1913 flood killed over 2,000 in the Ohio River 
valley. Although the Mississippi valley experienced fewer 
deaths, economic losses were extensive. The Mississippi 
River Commission then established new standards making 
levees higher and wider. New studies were initiated on the 
feasibility of cutoffs, outlets, and reservoirs. These 
potential techniques were once again rejected (Barry 1997).
Flood water rose again in 1922 and, then, in late 
August of 1926 heavy rain began to fall over a large part 
of the United States. The storm persisted for several 
days. When it ended, a series of equally severe and
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prolonged storms followed. It rained until late October. 
December of 1926 brought more heavy rains to the 
Mississippi valley and record snowfalls in the North.
The series of large and extensive storms which 
occurred through 192 6 and into 1927 resulted in the 1927 
flood, the worst in the recorded history of the Lower 
Mississippi Valley. Barry (1997:15) records that it rained 
heavily for months in the late winter and spring of 1927 
culminating in a great storm on Good Friday, 15 April 1927 
which poured from six to fifteen inches of rain over 
"...several hundred thousand square miles, north into 
Missouri and Illinois, west into Texas, east almost to 
Alabama, south to the Gulf of Mexico." Over 3 00 lives were 
lost and 637,000 people were displaced. Property losses 
exceeded $236 million. In today's currency, losses would 
exceed one-billion dollars (U.S. Army Corps of Engineers 
1976).
Periodic congressional acts charged the Corps with 
local flood-control responsibilities through the early 
twentieth century, but this work was generally justified as 
support for navigation. Forty-seven of the reservoirs 
which currently exist were authorized by 1925 (Figure IV- 
7), but only fourteen of them had been completed by that 
time (Figure IV-8).
They were located in areas that had virtually no 
impact on the increased flows in the Lower Mississippi in
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1927. Further, they were constructed and operated to 
augment commercial navigation, primarily on the Ohio River 
and tributaries, rather than to hold back water for flood 
control. By storing water behind dams in the headwaters 
and tributaries of the Ohio River, water can be released 
during periods of low flows to support downstream 
navigation. The advantage of these early, single-purpose 
projects for flood control were minimal, however.
National attention was drawn to this historic event, 
and Congress reacted by enacting the Flood Control Act of 
1928 (U.S. Congress 1928). This Act committed the federal 
government to developing and implementing a comprehensive 
flood control program known as the Mississippi River and 
Tributaries Project. The policy contained four major 
elements: 1) levees for containing flood flows; 2) 
floodways or outlets for use as relief of excess flows in 
critical river reaches; 3) channel improvement and 
stabilization operations to increase navigation efficiency, 
protect the levee system, and increase flood-carrying 
capacity; and 4) tributary basin improvements for flood 
control and major drainage. The fourth feature, tributary 
improvements, includes construction of dams and reservoirs, 
pumping plants, and auxiliary channels. This represented 
the first authorization for the development of reservoirs 
for more than only navigation.
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Table V-l shows the maximum flows for the major floods 
through the lower Mississippi River. The 1993 flood which
Table V-l 
Maximum Flows in Major Floods 
Lower Mississippi River
Year of Flood Maximum Flow (cfs)
1882 2,250,000
1912 2,000,000
1913 2,000,000
1922 1,750,000
1927 >3,000,000
1993 1,000,000
Note: Average flow below Cairo, Illinois is 1,000,000
cubic feet per second.
Source: Barry, John M. 1997. Rising Tide, p. 167.
captured national attention and devastated the mid-western 
region of the United States with damages estimated between 
$12 billion and $16 billion was not noticeable in the lower 
valley (Interagency Floodplain Management Review Committee 
1994). River flows during the 1927 flood more than tripled 
those of the 199 3 flood.
Another series of significant floods across the 
country in 193 5 drew further public attention to the need 
for flood control. Floods in the Republican and Kansas 
river basins in Kansas cost 110 lives and property damages 
totaling $18 million. The storm moved to Texas causing
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additional losses. The worst flooding since 1913 occurred 
in the Ohio River basin, and did an estimated §6 million in 
damage. Floods in the state of Washington killed four 
people, and resulted in $1.5 million worth of damage.
There were floods in Virginia, West Virginia, Tennessee, 
Alabama, Mississippi, and New York. In all, 236 lives were 
lost, and property damages reached $130 million (Arnold 
1988) .
Congress was spurred to consider more comprehensive 
national flood control legislation. As they deliberated, 
in March 1936, yet another strong storm system developed 
over a broad area of the Northeast. Precipitation fell on 
rivers already swollen with winter rains. Many were 
blocked with ice.
These natural events prompted Congress to enact the 
Flood Control Act of 1936 (U.S. Congress 1936). An 
additional factor which should not be overlooked is the 
mood of Congress and of President Franklin Roosevelt 
regarding provision of work relief in the midst of the 
Great Depression. Many jobs could be created by 
construction of several large flood control projects.
President Roosevelt was interested in soil 
conservation, reforestation, scientific agriculture, and 
parks, but, he did not have the same strong feelings for 
rivers and water resources. He was, however, a strong 
supporter of flood-control projects, particularly projects
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which provided employment through New-Deal programs such as 
the Civilian Conservation Corps (Arnold 1988) .
The 1936 Flood Control Act was the first public law to 
provide for flood relief throughout the nation, and to 
recognize that flood control is a proper activity of the 
federal government. The Act authorized $320 million for 
the construction of 250 projects and a number of 
investigations and surveys. Section 1 declared flood 
control to be a legitimate federal activity and one in 
which the federal government should participate "... if the 
benefits to whomsoever they may accrue are in excess of the 
estimated costs, and if the lives and social security of 
people are otherwise adversely affected." (U.S. Congress 
1936).
Section 3 stipulated what became known as the "a-b-c" 
requirements of local cooperation for flood-protection 
works such as levees and floodwalls. Under this 
legislative authority, nonfederal interests were required 
to: a) provide without cost to the United States all lands, 
easements, and rights-of-way required for project 
construction; b) hold and save the United States free from 
damages due to the construction works; and c) maintain and 
operate all the works after completion in accordance with 
regulations prescribed by the Secretary of the Army.
In addition to hundreds of miles of levees, flood 
walls, and channel improvements, approximately 375 major
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reservoirs have been authorized for flood control, and 
other purposes since 1936. These reservoirs, although 
initially intended to control floods and serve other 
purposes, were destined to become major outdoor recreation 
attractions and important enclaves of natural resources in 
the public estate.
4. SHARING RESPONSIBILITY
It has always been the policy of the Corps to obtain 
maximum development, operation, and maintenance support 
from nonfederal interests. Congressional acts, and 
subsequent interpretations by the judicial branch, specify 
that the federal government may participate to some degree 
in all aspects of development, management, and conservation 
of water and related land. The degree of participation 
varies by purpose and function, e.g., planning, 
construction, maintenance. Congress attempts to maintain a 
reasonable balance of power between federal, state, local, 
and private sectors and reflect long-range and short-range 
national priorities when authorizing federal participation 
in water-resources development. Rigid policies are not 
desireable when dealing with resources which affect the 
well-being of the nation and which often have broad 
economic, environmental, and social implications (U.S. Army 
Corps of Engineers 1996).
The earliest legislative requirement for nonfederal 
cooperative efforts came in 1875. Work by contract was
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first authorized by the River and Harbor Act of 1875 (U.S. 
Congress 1875). This public law provided a means of 
extending the Corps' capability without increasing the 
government work-force, boosting local economies by the 
infusion of federal funds, and balancing authorities and 
responsibilities. The act served as precursor to later 
legislative policy to involve nonfederal sectors in federal 
projects. A further step was taken when the Secretary of 
the Army was authorized to accept donations of land or 
materials needed for the improvement of rivers and harbors 
in 1888. The act also authorized the Corps to take lands 
by condemnation for civil projects (U.S. Congress 1888a). 
These policies were implemented by the Corps and have 
become important tools which the agency has used (and still 
uses) in its civil-works program (U.S. Army Corps of 
Engineers 1996a).
Interference with the migration of anadromous fish by 
the construction of dams and other structures was 
recognized by the authorization to construct fishways 
contained in Section 11 of the River and Harbor Act of 1888 
(U.S. Congress 1888b). This action was taken in response 
to claims by native American Indian tribes that early dams 
built for navigation, primarily on the Columbia River, were 
disrupting the migration of salmon, a species upon which 
they depended for their livelihood (U.S. Army Corps of 
Engineers 1986).
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Over the past century the Corps has made huge 
investments in anadromous-fish-passage facilities under 
this authority. The Corps employs fish ladders, elevators, 
trucks, and barges in concert with hatcheries and ongoing 
research by the Corps and other agencies, notably the U.S. 
Fish and Wildlife Service and state fishery agencies, on 
the Columbia and other streams on the Pacific and Atlantic 
coasts. The results have been mixed, and the controversies 
continue, particularly in the Columbia basin where several 
agencies of the Department of the Interior, seventeen 
native American tribes, the Bonneville Power Company, 
representatives of four states and Canada, and several 
interest groups representing environmental concerns, 
hydroelectric power, tourism, and agriculture disagree on 
how best to manage the river.
As the use and abuse of water resources and as 
competing demands for the use of water for a variety of 
purposes continued to accelerate, regulation became an 
increasingly important governmental function. Congress 
directed the Corps to regulate the construction of bridges 
to prevent the obstruction of navigable waterways in the 
1870s (U.S. Army Corps of Engineers 1986). During the 
1880s and 1890s Corps' authority was expanded to include 
prevention of the dumping in and filling of harbors. The 
Corps vigorously enforced this new authority. In 1892, for 
example, Corps representatives took a grand jury on a boat
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tour of the Port of Pittsburgh and obtained fifty 
indictments of firms which had dumped debris into the 
harbor. In 1893, a resident of a city on the Ohio River 
notified the Corps that the city was dumping assorted 
garbage and refuse into the Ohio River. The Corps was able 
to stop the dumping and force the city to build an 
incinerator.
In 1899, Congress enacted the River and Harbor Act of 
1899 which gave the Corps authority to regulate most kinds 
of obstructions to navigation. Section 10 of the River and 
Harbor Act of 1899 prohibited excavation, filling, or 
placing of obstructions to navigation without a Corps 
permit (U.S. Congress 1899). This public law remains in 
effect and, with the amendments to the Federal Water 
Pollution Control Act of 1972 (U.S. Congress 1972) , forms 
the nucleus of the Corps' regulatory-permit program which 
is used in slowing the loss of wetlands in the United 
States. These authorities go well beyond the jurisdiction 
of Corps' reservoirs with which this dissertation is 
concerned, but the requirement for permits prior to any 
construction activity applies to those reservoirs as well.
Section 13 of the 1899 Act prohibits deposition of 
refuse, except that flowing from non-point sources such as 
streets and sewers in a liquid state, into any navigable 
water. The legislation was originally intended to provide 
controls over obstructions to navigation; strict
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interpretation of the law has resulted in cleanup efforts 
that have resulted in the restoration of major waterways 
across the country (U.S. Army Corps of Engineers 1989).
It is important to note that the public laws which 
serve as the basis of Corps permitting authority began as 
laws designed to prevent obstructions to commercial 
navigation.
5. EARLY NATURAL-RESOURCE-RECREATION MANAGEMENT
Although the Corps' formal provision of recreation and 
fish-and-wildlife enhancement services dates from 1944, the 
Corps can point to a long history of involvement in 
natural-resource-management. In 1872, the agency was 
influential in the creation of Yellowstone, the nation's 
first national park. It was charged with protection of the 
unique natural resources of Yellowstone and, later, of 
Yosemite National Park, until 1916 when the National Park 
Service was created and assumed jurisdiction over both of 
these units (U.S. Army Corps of Engineers 1990).
According to Dilsaver (1994), Americans used the 
nation's spectacular natural features as a counterweight to 
European snobbery and boasts of long histories, ancient 
structures, and rich cultures developed over several 
centuries. If the new nation lacked a cultural heritage, 
it possessed a unique and spectacular natural resources and 
scenic sites. Yellowstone and Yosemite typified the
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rugged, scenic quality which Americans used to counter 
European criticisms.
This desire was coupled with another to motivate the 
formation of the National Park Service to preserve the new 
country's natural wonders. Americans had seen what had 
happened to their prime scenic wonder - Niagara Falls 
during the first half of the nineteenth century. Local 
landowners capitalized on the popularity of this site by 
erecting fences and charging visitors to view the Falls 
through holes. Cheap concessions and souvenir stands, with 
their accompanying squalor and unsanitary conditions, 
became prominent features which detracted from the 
experience. A repeat of this experience seemed likely in 
the Yosemite Valley.
According to Dilsaver (1994) the threat of destruction 
of these unique areas led Congress to set lands aside for 
preservation in the national interest. Yosemite was 
established in 1864 and turned over to the state of 
California for operation as a public park. The state 
managed it until it was merged with Yosemite National Park 
in 1906. Yellowstone National Park was created in 1914, 
principally at the urging of the Northern Pacific Railroad, 
which hoped to gain from the development of the tourism 
industry in the region.
Following the Civil War, various associations were 
established to preserve major battlefields. Dilsaver
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(1994) notes one group motivated Congress to set aside the 
Chickamauga and Chattanooga battlefields as national 
battlefield parks in 1890. This early effort led to 
inclusion of these units in the national park system after 
establishment of the National Park Service in 1916. 
Pressures for private developments in the national parks 
continued by entrepreneurs who saw their preservation as a 
waste when they could be reaping financial rewards by 
usurping the resources.
Policy development came slowly and incrementally. 
Congress passed the Yellowstone Game Protection Act in 1894 
(U.S. Congress 1894) in a move to forestall hunting and 
trapping and to further define the degree of protection 
which should be permitted in a national park. By 1912 the 
national parks were well established and relatively safe 
from human despoilment, although the National Park Service 
was established until four years later to manage them. In 
that year, officials from the Department of the Interior, 
conservationists, and others met in Yosemite to debate the 
use of automobiles in the valley. They concluded that all 
means of access to the parks should be encouraged.
Building on the cumulative events and with considerable 
influence from Frederick Law Olmsted, creator of Central 
Park in New York City, the National Park Service was 
established in 1916 (Dilsaver 1994). Management of
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 8 8
Yellowstone and Yosemite was transferred from the Corps to 
the new preservation agency upon its establishment in 1916.
The Corps experienced its first significant conflict 
with conservationists in the 1920s (Langton 1993). A 
black-bass fishery and waterfowl area in Currituck Sound, 
located in Virginia and North Carolina, was being polluted 
and salinized by waterflows via a canal from the Chesapeake 
Bay. Conservationists, led by the Izzak Walton League, 
wanted a lock constructed to control the water flows, but 
the Corps refused, citing inadequate authority to work in 
the interest of fish-and-wildlife (Robinson 1989) . The 
early environmentalists successfully lobbied Congress and 
the President, and, in 1931, the lock was built.
This early encounter with a special interest group 
representing environmental concerns was a harbinger of 
events to come. The Corps, a conservative organization, 
has always been proud of its reputation of complying with 
public law, but it has also been reluctant to go beyond the 
letter of the law.
This has been the case in recent years with regard to 
provision of recreation and fish-and-wildlife facilities 
and programs at reservoirs, even though adequate authority 
for these activities has been provided since the incident 
at Currituck Sound. Full authority has been in place since 
1944 for Corps' natural-resource-recreation management 
(U.S. Congress 1944), but the agency has not pursued an
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active posture in that regard until only recently (U.S.
Army Corps of Engineers 1969, Coastal Zone Resources 
Corporation 1975). They relied almost entirely on state 
agencies to assume those functions until elevated public 
demands and limited nonfederal cooperation induced Corps' 
acceptance of that role. While the agency was careful to 
enforce the will of Congress as expressed in the 1944 Flood 
Control Act (U.S. Congress 1944), only minimal access and 
public health and safety facilities were provided.
Over the following twenty-five years, following the 
Currituck Sound incident, the Izzak Walton League (the 
largest and most influential conservation group of the 
period), the Sierra Club, and the Wilderness Society used 
their political powers to make the Corps more responsive to 
their interests. Their efforts culminated in passage of 
the Fish and Wildlife Coordination Act in 1934 (U.S. 
Congress 19 34) , which required the Corps to consult with 
the U.S. Bureau of Fisheries (later renamed the U.S. Fish 
and Wildlife Service) before constructing dams and 
reservoirs (Robinson 1989). Thereafter, each Corps' 
reservoir has a General Plan for Fish and Wildlife 
Management which is jointly prepared and agreed to by the 
Corps, the Fish and Wildlife Service, and the appropriate 
state or states. The General Plan identifies project lands 
and waters which are to be managed for fish-and-wildlife;
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which agency has the primary jurisdiction; and the 
management prescriptions for the areas.
Usually, project lands which are suitable for 
management as a national wildlife refuge in the interest of 
migratory birds or endangered species are transferred to 
the Fish and Wildlife Service by an Interagency Agreement. 
Other lands which are important for resident wildlife are 
assigned to the appropriate state wildlife management 
agency under a license agreement, if they are agreeable, 
for management as a state wildlife area. The remaining 
lands fall under the jurisdiction of the Corps.
Another major challenge confronted the Corps in the 
early 1940s. Construction of a dam at Mill Creek on the 
Clarion River in western Pennsylvania was proposed by the 
Corps. Located about 100 miles northwest of Pittsburgh, 
the river runs through the 6000-acre Cook Forest State Park 
which contains one of the few remaining remnants of virgin 
pine-hemlock forests which once dominated the northeastern 
United States. The remnant virgin forest covered 296 
acres. The dam proposed by the Corps would inundate 103 
acres of this stand and 176 of the 322 acres in second- 
growth forest.
Conservation organizations, sportsmen's groups, and 
concerned individuals learned of the proposed development 
and petitioned the White House and lawmakers at the state 
and national levels. The Pennsylvania Senate passed a
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resolution opposing dam construction on the Clarion River, 
the Mayor of Pittsburgh wrote the Bureau of Budget 
registering his opposition, and by mid-1942, the Mill Creek 
Dam proposal was no longer politically feasible. It was 
dequthorized and never constructed (Robinson 1989).
Recreational use of public waters presents additional 
problems for the Corps. During the early twentieth 
century, excursion boats for sightseeing and related 
recreation and tourism activities became popular. In 1932 
the "Fletcher Act" (U.S. Congress 1932) broadened the scope 
of federal interest in navigation to include the use of 
seasonal passenger craft, yachts, houseboats, fishing 
boats, motorboats, and similar watercraft as "commerce" 
regardless of whether they were operated for hire.
During this period, several actions were taken that 
set the stage for management strategies which are still in 
place in many instances. The initiation of reservoir 
construction for navigation and flood control in the 
Mississippi River and Tributaries Project spurred plans for 
other reservoirs across the country. Several of the 
existing lakes were planned and constructed early in the 
twentieth century, and constitute a geographical 
distribution of lakes with some surrounding public land 
which is used for recreation and natural-resources 
activities in addition to the originally planned purposes.
At the turn of the century, Thoreau, Muir, and a few 
others promoted wilderness preservation. But, a largely
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capitalistic society, seemingly deaf to their pleas, 
proceeded with large-scale development, changing the 
character of American landscape to an increasingly urban 
scene. Aldo Leopold, the father of wildlife management, 
began to formulate his concepts of natural-resources 
conservation early in the twentieth century. Resources 
still abounded in the new nation, and human populations 
remained relatively small.
By the end of the first quarter of the twentieth 
century, some reservoirs had been developed for flood 
control and navigation. The Great Depression of the 1930s 
followed by World War II interrupted this activity along 
with many others. When reservoir development resumed, the 
focus was shifted from single-purpose objectives toward 
development of reservoirs for multiple purposes.
After the conclusion of World War II, economic growth 
and general prosperity became the general trend in the 
United States. The nation began an amazing transformation. 
Possession of one's own home became the American dream; and 
that dream was attainable. Automobile production soared. 
Migration was underway from the inner cities to a new 
phenomenon called the suburb. New road construction and 
electrification of the rural landscape permeated the 
nation.
Corps of Engineers reservoirs played an important role 
in the metamorphosis of America. As the nation grew,
Corps' water-resource development was needed to sustain
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that growth in a variety of ways. Along with the tangible 
water uses, e.g., flood control and navigation, recreation 
and natural-resource management became important by­
products of reservoir development.
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CHAPTER VI
HISTORICAL REVIEW OF POLICIES:
1944-1970
1. PUBLIC USE OF CORPS LAKES
Slowly, imperceptibly, and without great fanfare, the 
Corps evolved into the nation's leading provider of water- 
based outdoor recreation. This was neither the established 
desire nor the goal of the Army Corps of Engineers. Nor 
was it an explicit purpose of Congress or administrative 
leadership in the Executive Branch. Moreover, no interest 
groups lobbied the Corps or Congress to build reservoirs 
for recreation.
The seeds of this phenomenon were planted with the 
early development of reservoirs which were designed and 
operated to store and release water to augment low flows in 
support of commercial navigation and to hold and spill 
water at appropriate times as a flood-control measure in 
the Mississippi River watershed. This technique was later 
applied in similar situations outside of the Mississippi 
basin.
Reservoirs were required for navigation and flood 
control an, eventually, for electrical power. Where the 
physical attributes of a reservoir dam site were suitable, 
generators were installed to produce hydroelectric power. 
The expansion of population and its concentration in urban 
centers also increased the demand for municipal and
194
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industrial water supply, for waste-water treatment, and 
improved water quality.
In this expansion, the 1936 Flood Control Act was 
highly significant for it declared flood control a proper 
and acceptable federal activity. As a result of the Act, a 
wide variety of reservoirs were planned and constructed, 
and, although unintentionally, they served to attract 
recreation uses and the infrastructure for recreational 
development.
Once the Corps became involved in the construction of 
flood-control dams, the lakes impounded behind them became 
immediately attractive sites for fishing and other 
recreational uses. Some state conservation agencies 
realized that they could develop and manage Corps' lands 
for recreation and fish-and-wildlife purposes. Some state 
and local governments leased project lands on a short-term 
basis. In 1944 the State of Ohio expressed interest in 
longer leases of two Corps' lakes for the purposes of 
recreation and wildlife management. Lacking the authority 
for the extended terms requested by the State, the Corps 
was reluctant to support or assist in recreation and 
wildlife activities which deviated greatly from 
conventional navigation and flood control functions for 
which ample legislative authority existed (Lawyer 1970).
After Ohio officials conveyed their desires to the 
appropriate congressional representatives, Congress
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included Section 4 in the 1944 Flood Control Act (U.S. 
Congress 1944) . The Flood Control Act of 1944 authorized 
the Corps to provide outdoor recreation facilities and to 
manage wildlife habitat at its projects. Section 4 of the 
Act specifically authorized the Chief of Engineers to 
construct, maintain, and operate public park and recreation 
facilities at reservoirs, and to enter into long-term 
leases with state and local governments for recreation and 
wildlife management. The Act of 1944 persists as the basic 
authority for the Corps' involvement in recreation and 
fish-and-wildlife management. Section 4 reads as follows:
"The Chief of Engineers, under the supervision of the 
Secretary of War, is authorized to construct, maintain, and 
operate public park and recreational facilities in 
reservoir areas under the control of the War Department, 
and to permit the construction, maintenance, and operation 
of such facilities. The Secretary of War is authorized to 
grant leases of lands, including structures or facilities 
thereon, in reservoir areas for such periods and upon such 
terms as he may deem reasonable: Provided, That preference 
shall be given to Federal, State, or local governmental 
agencies, and licenses may be granted without monetary 
consideration, to such agencies for the use of areas 
suitable for public park and recreational purposes, when 
the Secretary of War determines such action to be in the 
public interest. The water areas of all such reservoirs 
shall be open to public use generally, without charge, for 
boating, swimming, bathing, fishing, and other recreational 
purposes, and ready access to and exit from such water 
areas along the shores of such reservoirs shall be 
maintained for general public use, when such use is 
determined by the Secretary of War not to be contrary to 
the public interest, all under such rules and regulations 
as the Secretary of War may deem necessary. No use of any 
area to which this section applies shall be permitted which 
is inconsistent with the laws for the protection of fish 
and game of the State in which such area is situated. All 
moneys received for leases or privileges shall be deposited 
in the Treasury of the United States as miscellaneous 
receipts." (U.S. Congress 1944).
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
1 9 7
Section 4 has been amended several times. The most 
significant change occurred in 1962, when the recreation 
authority was broadened to include all types of Corps water 
resources projects, not just reservoirs.
The policies set forth in Section 4 of the Flood 
Control Act of 1944 are significant. For the first time, 
the Corps had authorization for engaging in recreation and 
natural-resources management; that said, the agency was not 
required to maintain operational control. The Corps would 
encourage leases with the state of Ohio and others who had 
expressed an interest in managing the land and waters on 
portions of large projects or on all of smaller projects. 
The Corps and the Congress thus were willing to relinquish 
control of the natural resources and recreation functions; 
but they maintained operational jurisdiction over 
management for flood control, navigation, and other 
conventional purposes.
The conventional purposes for which dams were 
constructed addressed major problems sufficient to justify 
federal involvement. Recreation and fish-and-wildlife were 
by-products of these projects; they were benefits rather 
than problems. In the Act of 1944, neither recreation nor 
fish-and-wildlife were afforded status as project purposes; 
the Corps was directed to provide public recreational 
access provided that this was consistent with the delivery 
of the benefits that the project was designed to supply.
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2. RESERVOIR PLANNING
From 1944 to 1970, 183 projects were authorized and 
construction was completed at 245 reservoirs. As demands 
for public use of these important resources began to 
increase during this period, the Corps' policies of land 
acquisition shifted from very conservative to fairly 
liberal in terms of the amount of public land which was 
purchased around reservoirs.
The posture of the Corps relative to public relations 
in its planning efforts consisted of periodically providing 
information about ongoing or planned water resources 
developments to interested parties, but not involving them 
in the process. Some changes began to occur relative to 
public involvement during this period of hightened public 
awareness of water resources development. The River and 
Harbor Act of 1945 (U.S. Congress 1945) required that any 
state or states affected by Corps development be given 
opportunities for consultation in Corps investigations and 
planning studies.
In 1946, Colonel Clark Kittrell, Division Engineer of 
the Upper Missouri Division, reached an agreement with 
William Voigt, Jr., Assistant Executive Director of the 
Izzak Walton League, "...that 'it might be an excellent 
idea' for high officials of conservation groups to 'sit in 
conference' with the chief of engineers and other officers 
to 'clear the air and to carry on exploratory
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conversation'". Mr. Voigt presented his suggestion to the 
Chief of Engineers, Lieutenant General R. A. Wheeler, who 
responded that the Corps was already providing ample 
opportunity for interested parties to participate in civil 
works planning. In 1946 Mr. Voigt's suggestion was 
"politely set aside". The Corps maintained its posture of 
affording environmental groups access to the planning 
process, but little influence (Robinson 1989:22). A Corps' 
project authorized by the Congress must serve more than one 
public purpose and pass rigorous tests designed to assure 
that each purpose yields the maximum possible benefits 
for the smallest investment of public funds. Project 
purposes must be economically justified separately and 
together in order for the project to be authorized (U.S. 
Army Corps of Engineers 1989) .
In addition to favorable benefit-cost ratios, each 
project is subjected to public scrutiny via public meetings 
and a broad range of forums. Earlier in the century, the 
publics' role was modest. Corps' engineers usually 
formulated the plans, reviewed alternative solutions, and 
presented the findings to the public. Although 
conservation organizations and the public in general were 
given access to Corps' information, they had virtually no 
input in the planning process (Robinson 1989) . The 
requirements of NEPA for full public involvement in the 
planning process has brought about some significant changes
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in that regard. The opportunity for public input in the 
planning process had broadened considerably, although some 
individuals and interest groups still feel that they are 
neglected.
Typically, the planning process involves the 
development, analysis, review, and evaluation of several 
alternative plans prior to presentation of the final plan 
to higher authority. The typical project is not 
implemented quickly. Several years usually elapse from the 
time of initial Corps involvement at the time of problem 
identification to completion of project construction.
3 . LAND ACQUISITION
Planning for multipurpose reservoirs began in the 
1940s, especially following World War II, and construction 
occurred during the 1950s and 1960s. This shift to 
multiple purpose projects came in response to expanding 
population, increased urbanization, and demands for a 
variety of water uses. Conventional project purposes 
focused on flood control, navigation, hydropower, and 
municupal-and-industrial water supply. These represented 
the basis for the development of water resources by the 
Corps. Many of these projects were authorized by the 193 6 
Flood Control Act in a generic action to enhance the 
nation's flood control posture. In these cases, the 
planning of individual projects took place after
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authorization. The planning process had not yet been fully 
developed and refined.
In those years, when suburban sprawl was in its 
infancy, most Corps lakes were built in rural areas. The 
policy of land acquisition was conservative generally 
limiting the Corps to the purchase of land needed to 
satisfy the requirements of conventional project purposes. 
Lands for outdoor-recreation and fish-and-wildlife habitat 
were assigned a much lower priority. Prior to 1953, the 
amount and character of land needed for a project was 
determined largely on a project-by-project basis prior to 
1953. The lands acquired were typically bounded by what 
was called the project-design flood line, i.e., the 
elevation of waters stored in a reservoir during the 
maximum flood event.
As the demand for public water-oriented recreation and 
appreciation for wildlife habitats increased, the Corps 
acknowledged these new functions. In implementing the 1944 
authority for natural-resource-recreation management, the 
Corps issued guidance in 1952 (U.S. Army Corps of Engineers 
1952) . That guidance states in part that land and water 
areas of civil works projects under Corps' jurisdiction 
will be administered and managed to obtain maximum 
sustained public benefits from conservation and use of 
their natural resources. That document also notes that: 
"...full consideration will be given to all collateral uses
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of land and water areas including, but not limited to, 
public park and recreational use, wildlife management, 
farming, grazing, and industrial uses and adequate 
provision will be made for soil conservation, forestry, 
mosquito control, sanitation, control of pollution arising 
in project areas, health and safety of the visiting public 
and similar activities relating to administration and 
management of project lands and waters in the public 
interest." (U.S. Army Corps of Engineers 1952:125). That 
said, recreation and fish-and-wildlife were not formally 
designated as project purposes until 1965 (U.S. Congress 
1965).
In 1953, in response to growing public needs for 
recreational access to the shorelines of Corps' lakes, the 
first Joint Land Acquisition Policy of Army and Interior 
was adopted (U.S. Army Corps of Engineers 1990). This new 
policy provided for the acquisition of fee-simple title to 
land up to 3 00 feet above the conservation-pool elevation 
or to the contour of the five-year flood frequency, at the 
discretion of the agency. The conservation-pool elevation 
is the normal operating pool elevation of the reservoir; it 
is also referred to as the summer pool or the water-supply 
pool. The five-year flood frequency contour is more 
generous. It represents the elevation of the maximum water 
level projected over a five-year average. Storage
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allocation in a typical multipurpose reservoir is depicted 
in Figure VI-l.
The Department of the Army elected to apply the five- 
year flood-frequency criterion in all cases. Consequently, 
land acquisition was limited to a very narrow ribbon 
surrounding the lakes. Public access was limited, and only 
basic recreation facilities consisting of roads and 
restrooms were provided for the health and safety of the 
general public. These minimal facilities were usually 
constructed at locations where roads once crossed the 
valleys, and, after reservoir impoundment, provided ready­
made access to the lake.
The Corps was criticized by the House Committee on 
Government Operations in 1957 (U.S. Army Corps of Engineers 
1990) for its land-acquisition policy. The Committee 
charged the Corps with failure to permit efficient or full 
protection and development of recreation, scenic, and fish- 
and-wildlife resources which led, in turn, to public 
expenditures that benefited primarily adjoining private 
landowners.
These criticisms led to the revision known as the 
Joint Land Acquisition Policy of 1962 (U.S. Departments of 
the Interior and Army 1962). The revision required fee 
acquisition of an area measuring 300-feet horizontally from 
the top of the flood-control pool or to the maximum flowage 
line, whichever was greater (Figure VI-2). The flood
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control pool holds water up to the elevation at which flood 
control benefits are realized, usually the 100-year flood 
event. The maximum flowage line is the design elevation 
for the maximum pool of the reservoir, normally five feet 
vertically above the flood control pool elevation. Lands 
needed for public access to the maximum flowage line were 
also purchased in fee simple title. The Department of the 
Army further changed the policy in 1971 to acquire fee 
lands to the greater of 3 00 feet horizontally from the top 
of the conservation pool or the top of the maximum flowage 
line (U.S. Congress 1971). This more liberal policy 
resulted in a much larger buffer of public land around the 
reservoir which improved public access, park development, 
wildlife management opportunities, and scenic quality. 
Depending on the terrain, the additional buffer of land 
ranged from several hundred yards to as much as a mile or 
more. Figure VI-2 shows the potential impact on public- 
land acquisition that results from application of the 
various policies.
4. NONFEDERAL INVOLVEMENT
Partnering with nonfederal agencies has long-been an 
important aspect of the Corps management strategy. While 
Section 4 of the Flood Control Act of 1944 authorized 
cooperative arrangements between the Corps and state and 
local agencies for management of recreation and fish-and- 
wildlife resources, no cost-sharing arrangements were
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required. However, the Act did permit nonfederal public 
agencies and private-sector firms to invest, at little or 
no cost, in public recreation facilities on Corps' land 
while the land remained in federal ownership. Long-term 
leases assured ample protection for state or private 
investments. Other public agencies and private 
entreprenuers invested funds in recreational development 
which approximately matched the Corps' expenditures for 
recreation development, operation, and maintenance under 
the leasing authority of Section 4 of the 1944 Act which 
permitted cooperative efforts with state and local 
agencies, but did not require costsharing. Each dollar 
which the Corps invested in recreation development yielded 
two additional dollars of investment: one dollar by the 
nonfederal public sector and one dollar by the private 
sector even though costsharing was not required (U.S. Army 
Corps of Engineers 1973, Hamilton 1981). Costsharing for 
recreation and fish-and-wildlife were required in 1965 
(U.S. Congress 1965).
Coordination with relevant state agencies and the U.S. 
Fish and Wildlife Service is required by the Fish and 
Wildlife Coordination Act of 1946 (U.S. Congress 1946) .
This legislation was enacted in response to growing 
concerns by state wildlife agencies and the U.S. Fish and 
Wildlife Service about habitat destruction in the fertile
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
2 0 8
valleys by impoundment of large lakes behind the dams 
(Lawyer 1970) .
5. GROWING DEMANDS
The rapidly increasing public interest in the outdoors 
and growing competition for recreation resources compelled 
attention during the 1950s. Congress, sensing the 
pressure and recognizing the need for a national study of 
these issues, established the Outdoor Recreation Resources 
Review Commission (ORRRC) in 1958.
The ORRRC was directed to survey American outdoor- 
recreation needs over the next forty years and to recommend 
actions to meet those needs. The Commission consisted of 
eight members of Congress: four members of each party from 
both the House of Representatives and the Senate and seven 
private citizens appointed by President Eisenhower. The 
Commission conducted an inventory of America's outdoor 
recreation areas, including parks, forests, and wildlife 
management areas and surveyed sixteen-thousand people as to 
their current and prospective recreation activities.
The Commission's 1964 report revealed several things 
that were particularly germane to the Corps' management of 
reservoirs. First, the report projected that the 
population of the United States would nearly double and the 
over-all demand for outdoor recreation would triple by the 
year 2000. Americans would have more free time, more 
money, and more mobility. Second, the report noted that
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water is a focal point for outdoor recreation and that the 
demand for water-based recreation was increasing faster 
than the demand for outdoor recreation in general. Third, 
the report suggested that the amount of acreage available 
for recreation was less important than the location of 
those acres relative to population centers. Fourth, the 
report indicated that people prefer recreation 
opportunities close to home, but they will travel further 
to satisfy that need as mobility increases (Outdoor 
Recreation Resources Review Commission 1964).
As the ORRRC carried out its charge, Congress enacted 
Public Law 86-717 in 1960. This Act, titled "An Act to 
Provide for the Protection of Forest Cover for Reservoir 
Areas Under the Jurisdiction of the Secretary of the Army 
and the Chief of Engineers" (U.S. Congress 1960) had the 
potential for a profound impact on Corps' reservoirs. The 
law is only two paragraphs in length and it reads as 
follows:
"Be it enacted by the Senate and House of 
Representatives of the United States of America in Congress 
assembled, That it is hereby declared to be the policy of 
the United States to provide that reservoir areas of 
projects for flood control, navigation, hydroelectric power 
development, and other related purposes owned in fee and 
under the jurisdiction of the Secretary of the Army and the 
Chief of Engineers shall be developed and maintained so as 
to encourage, promote, and assure fully adequate and 
dependable future resources of readily available timber, 
through sustained yield programs, reforestation, and 
accepted conservation practices, and to increase the value 
of such areas for conservation, recreation, and other 
beneficial uses: Provided, That such development and 
management shall be accomplished to the extent practicable 
and compatible with other uses of the project.
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Sec.2. In order to carry out the national policy 
declared in the first section of this Act, the Chief of 
Engineers, under the supervision of the Secretary of the 
Army, shall provide for the protection and development of 
forest or other vegetative cover and the establishment and 
maintenance of their conservation measures on reservoir 
areas under his jurisdiction, so as to yield the maximum 
benefit and otherwise improve such areas. Programs and 
policies developed pursuant to the preceeding sentence 
shall be coordinated with the Secretary of Agriculture, and 
with appropriate State conservation agencies."
Although Public Law 86-717 is rarely cited, a careful 
reading of the law leads to an interpretation that 
surpasses and broadens the language of Section 4 of the 
1944 Flood Control Act - the Act regularly cited as the 
source of authority for the Corps' recreation and natural 
resources mission.
The Corps was also affected by the significant 
political and social change that swept America in the 
1960s. John F. Kennedy's presidential election marked a 
generational shift in American politics and the development 
of the civil rights movement and the environmental 
movement. Americans subsequently expected to be informed 
of and involved in government decisions which might affect 
them. Public Law 86-717 represents a plea to be more 
responsive in managing public resources - to derive the 
maximum returns to the public through multiple-use 
practices and to assure an adequate resource base for 
future generations with sustained-yield concepts.
Two important books published in the early 1960s gave 
momentum to the environmental movement: Stuart Udall's The
Quiet Crisis (1962) and Silent Spring by Rachel Carson
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(1963). The notion that humans may have 
profound, often negative, impacts on the natural 
environment was reiterated in these and other writings.
In 1961, President Kennedy established the Water 
Resources Council to coordinate water-resources planning 
among federal and state agencies in response to growing 
concerns over the lack of management coordination.
Congress became increasingly concerned about flooding 
in suburban areas developed after World War II. Clearly, a 
more active approach to planning and regulation of entire 
river basins was required in order to control flooding.
The Flood Plain Information Service was established by the 
Corps in compliance with the Water Resources Planning Act 
of 1965 to inform local communities about flood-related 
issues (Langton 1993).
6. COSTSHARING
Perhaps the most important policy change for the Corps 
came in 1962 with the development of interagency standards 
in planning water resources projects established by Senate 
Document 97 (President's Water Resources Council 1962).
This policy required that project planning consider 
multiple objectives and needs, including economic and 
social concerns, and that all interests be heard. Senate 
Document 97 was the first policy directive to assign the 
recreation function a status equal to comventional project 
purposes in determining project benefits. The modification
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of the Joint Land Acquistion Policy to permit more liberal 
land purchases at reservoirs also occurred in 1962.
Recognition of recreation as a legitimate Corps' 
function and the liberalization of the land acquisition 
policy in 1962 were followed by enactment of legislation in 
1965 which officially made recreation and fish-and-wildlife 
authorized project purposes. The Federal Water Project 
Recreation Act of 1965, also known as Public Law 89-72 
(U.S. Congress 1965) had two important impacts on the Corps 
natural-resource-recreation function. First, it placed 
recreation and fish-and-wildlife enhancement on par with 
traditionally authorized project purposes, i.e, flood 
control and navigation; in other words the policy of 
Senate Document 97 was enacted into law. Second, the law 
required that not less than 50 percent of the development 
costs and all of the operation, maintenance, and 
replacement costs of new recreation facilities at projects 
authorized after the passage of that Act would be assumed 
by a nonfederal public agency.
The administrative implementation of Public Law 89-72 
applied these costsharing provisions retroactively. The 
Corps extended the costsharing provisions (U.S. Army Corps 
of Engineers 1970) to new developments at existing projects 
as well as to new developments at new projects. The law 
states that costsharing is applicable only to projects 
authorized after its passage and, during the hearings on
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the Act, testimony by Mr. Elmer B. Staats, Deputy Director 
of the Bureau of the Budget (now the Office of 
Management and Budget) (Staats 1965) was clear that the 
policy would not be retroactive. Mr. Staats testified 
before the Committee on Interior and Insular Affairs of the 
Senate as follows:
"I might add at this point that we recognize that
it is difficult to initiate a change in policy or
procedure. Accordingly, some differences are to be 
expected between projects already authorized and those 
not yet authorized. We do not intend to retroactively 
apply the cost-sharing policies of S. 1229 to projects 
that have been authorized on some other basis."
Representative John Saylor of Pennsylvania also
testified that the cost-sharing provisions would not be
retroactive. In response to a question from Congressman
Duncan of Oregon, he said: "That is true. The gentleman is
correct. This cannot affect any projects already
authorized and constructed or authorized and yet to be
constructed. It would apply to newly authorized projects."
(Congressional Record 1965).
Neither the Act nor its legislative history contain
evidence of Congressional intent to make the costsharing
provisions retroactive. Nonetheless, an agreement was
formulated between the Corps of Engineers and the Office,
Management and Budget (then the Bureau of Budget) on 5
August 1965 regarding the implementation of the Federal
Water Project Recreation Act of 1965. Under that agreement
(which remains in effect) the Corps may not develop
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recreation facilities at "new areas" where prior Corps 
development has not occurred, without entering into a cost- 
sharing contract with a nonfederal participating agency.
The financial partner must agree to pay at least one-half 
of the development costs and assume all operation, 
maintenance, and replacement costs. That policy, with 
implementing regulations, was later reiterated to the Corps 
field offices (U.S. Army Corps of Engineers 1970).
The Federal Water Project Recreation Act had 
widespread implications. Recreation and fish-and-wildlife 
were given new legislative status as project purposes 
comparable to other water resource functions. Their 
benefits were considered in the calculation of economic 
costs and benefits in project formulation. The joint 
federal and nonfederal relationship in providing recreation 
benefits, as required by Senate Document 97, was 
reaffirmed.
The action to absolve the federal government from most 
of the financial burdens associated with development and 
long-term operation and maintenance of recreation programs 
and natural resource management represented a departure 
from the policy stated in the 1944 Flood Control Act. 
Whereas the 1944 policy was permissive regarding federal- 
state cooperation, the 1965 policy required precise 
financial arrangements between the two governmental levels 
before additional facilities could be developed or managed.
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These results underline three important features of 
the Corps of Engineers. First, the new policy was more 
consistent with the "a-b-c" provisions of local 
participation on local flood protection projects contained 
in the Flood Control Act of 1936. Second, the policy 
reflected the Corps' posture that recreation and fish-and- 
wildlife were by-products of reservoirs which were 
designed, built, and managed for other purposes, and, as 
such, were more appropriately managed by organizations 
other than the Corps. Third, the policy reaffirmed the 
Corps' long-standing role as a construction agency which 
prefers to build large projects, while leaving the land- 
management responsibilities to others.
This final point is significant since the Corps began 
as a construction agency and it has held steadfast to the 
mission of providing structural solutions to large 
problems. The Corps has maintained this mission throughout 
its existence, and the Corps' "customers", including 
members of Congress and nonfederal governments have, by and 
large, accepted and applauded the agency for doing so. In 
the Corps' view, recreation and natural-resources 
management were not problems of national import; thus, they 
were better left to legitimate land managers.
Only the Corps and the Bureau of Reclamation are 
required to obtain state or local sponsorship for 
recreation development. Other federal agencies remain free
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to develop and operate facilities at full federal expense. 
This perhaps is an expression of the Congress' view of the 
Forest Service and the agencies of the Department of the 
Interior as bona fide land managers as opposed to its view 
of the Corps and the Bureau of Reclamation as construction 
agencies. These two agencies have promoted their have 
promoted their engineering and construction expertise both 
within the organizations and for external audiences 
(including Congress) throughout their histories.
But, what of overlapping jurisdictions. In several 
cases, Corps' reservoirs are located partially or wholly 
within the proclamation boundaries of national forests. In 
most of these cases, the Corps has transferred all or a 
portion of the water-resource project to the Forest Service 
for management by means of an Interagency Memorandum of 
Understanding. The Forest Service may develop and manage 
recreation facilities at one-hundred percent federal cost, 
while the Corps must share the costs with a state or local 
agency on the same reservoir project. This situation is 
illustrated in the sketch at Figure VI-3.
The Corps has made several attempts to transfer 
recreation and natural-resource management responsibilities 
at its reservoirs to others. The permissive policy under 
Section 4 of the 1944 Flood Control Act, the mandatory 
policy under Public Law 89-72, and the administrative 
implementation of that law have all had some successes, but
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a large part of the management responsibility remains with 
the Corps.
Another plan, known as the Code 712 Program, was 
initiated in 1966 to turn over as many recreation areas as 
possible to local agencies for management during a five- 
year period. A total of 19 nonfederal agencies offered 
commitments to assume management of 68 recreation areas at 
32 projects. The program was not successful due to varying 
financial and managerial capabilities among potential local 
sponsors, varying timetables for implementation, and 
inadequate funding levels for such an ambitious program 
(Hamilton 1981).
All of these strategies for involving nonfederal 
partners in the Corps' program have had benefits, but 
several realities remain. First, the land and water at 
Corps' lakes is ultimately under the jurisdiction of the 
Corps, and leases to other agencies do not relieve the 
agency of that responsibility. Second, any lease or 
license to a state or other agency contains a clause 
whereby the lessee, upon proper notification, can cancel 
their participation. Third, only the best areas, conducive 
to park development or wildlife management are considered 
for management by other agencies. In the case of parks, 
the state agencies consider only those areas where they can 
successfully charge user or entrance fees to recapture part 
of their investment. Fourth, except on small reservoirs
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such as those found in the Northeast Region, only part of 
the land is accepted for management by other agencies.
Those interim lands between developed areas remain a Corps 
management responsibility.
7. PUBLIC PERCEPTION
Corps reservoir construction projects were subjected 
to less criticism than those of the Bureau of Reclamation 
from the early 1950s to the mid-1960s. This was because 
much of the public attention was focused on the need to 
preserve wilderness areas of particularly unique scenic and 
biological quality in the western United States, while the 
Corps' major emphasis in reservoir construction was in the 
Midwest and the South. The Corps was thus less subject to 
criticism by the defenders of western wilderness areas who 
were emerging as leaders in the environmental movement 
(Robinson 1989) .
Robinson further attributes the Corps' evasion of 
criticism to the decline of the Izzak Walton League, a 
leading adversary of the Corps at the time, and to the 
public's increasingly positive attitude toward the utility 
of Corps lakes for recreational use. Increased 
recreational use coupled with an enhanced flexibility 
afforded by cooperative partnerships with state parks and 
wildlife agencies (provided by the 1944 Flood Control Act) 
strengthened alliances and reduced animosity between the 
Corps and the natural-resources-management community.
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American society experienced significant unrest 
between 1965 and 1969. Public distrust and disaffection 
with government leadership and performance was publicly 
challenged daily. Spurred on by the highly emotional and 
extremely visible opposition to the Vietnam War, general 
dissatisfaction with the government permeated the nation 
and affected the activities of virtually all federal 
agencies. The Corps received much criticism during this 
period because it proposed several large, expensive water- 
resource projects that were strongly opposed by a number of 
vocal public elements. For example, the Cross Florida 
Barge Canal project was severly criticized by environmental 
groups, and was finally deauthorized by President Nixon.
The Tennessee-Tombigbee project in Alabama and Mississippi 
was likewise challenged, but was eventually completed in 
1985. A strong opponent to this project, in addition to 
environmental groups, was the railroad industry which 
viewed the barge industry benefitting from the project and 
gaining competitive advantage.
During the latter half of the 1960s, the environmental 
movement grew substantially. Nearly all national 
environmental groups experienced increases in membership 
and income. Several new organizations, including the 
Environmental Defense Fund (1967) , Friends of the Earth 
(1969), The National Resources Defense Council (1970), and 
Environmental Action (1970), were established (Langton
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1993). These groups were to become watchdogs of Corps' 
development.
A major adjustment in the American public's perception 
of their environment also took place in the 1960s. The 
public focus shifted from measurement of societal progress 
in terms of quantitative economic metrics to assessment of 
less tangible qualitative values. Aesthetics and the 
quality of natural resources assumed an importance 
previously reserved for wealth and material possessions. 
Americans became active in saving parks and open spaces 
from despoilment and destruction by large, private and 
public development projects, e.g., highways, industrial 
complexes, airports, and reservoirs (Langton 1993). This 
widespread change in environmental values at a time of 
general unrest and dissatisfaction with governmental 
authority exerted major impacts on the Corps and other 
public-works agencies and on the traditional concepts and 
values which they represented.
The Corps was in a period of transition. As it 
struggled to balance the highly qualitative environmental 
values against the conventional quantitative monetary 
measures of benefits and costs in response to the changing 
mood of the American people, the Corps introduced changes 
in its operation that reflected a willingness to address 
the new public expectations. Lieutenant General William F. 
Cassidy, Chief of Engineers, took a bold step in 1965
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contrary to the official recommendations of the district 
and division offices and the Board of Engineers for Rivers 
and Harbors (the final review office for proposed 
projects). Cassidy recommended the deauthorization of a 
proposed dam on the Buffalo River in Arkansas because it 
would have flooded a reach of the stream considered 
suitable for preservation as a wild river (Robinson 1989).
Although the Chief of Engineers and some of his top 
deputies apparently sensed the change in public 
expectations relative to governmental natural-resources 
management, the Corps remained an engineering and 
construction agency in terms of its training, tradition, 
and point of view. According to Robinson (1989), the Corps 
did not waver from its historic developmental course in the 
1960s despite some broadening of its activities. The laws 
and policies which governed water-resources planning 
continued to require benefit-cost analyses and placed far 
less emphasis on the intangible values.
The Corps was in a difficult position. Change comes 
slowly to large, old organizations. The old-line 
construction tradition butressed by an engineering approach 
to problem-solving that employs tried and tested 
mathematical formulae was faced with quite unfamiliar 
challenges. The state-of-the-art techniques of natural- 
resource-management were not as we11-developed as for 
engineering and construction techniques. The technology
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for managing outdoor recreation programs, especially at 
large lakes, and for dealing with groups of people 
interested in maintaining high-quality resources was even 
more primitive. The requirements for complex economic 
analysis of costs and benefits of proposed projects also 
added a new dimension to the Corps planning process. The 
agency, whose professional staff consisted of nearly all 
engineers, was confronted with issues which required 
additional skills.
Although the engineering tradition and value system 
remained strong, the Corps responded to the public interest 
in improving stewardship of lands in the public inventory 
and using that land for recreation. The Policy and 
Analysis Division was established in the Office of the 
Chief of Engineers in 1966 to strengthen policy-making 
functions throughout the agency and improve coordination in 
the Corps and with other agencies (Moore and Moore 1989). 
While this action improved access to the policy-making 
process for proponents of nontraditional uses of water 
resources, the construction tradition remained intact.
Reuss (1992) states that by 1965 "planning" became the 
watchword in the Corps, and economists, geographers, and 
political scientists were hired to analyze what, where, and 
when multipurpose projects were needed. But, he adds that 
the economists and social scientists largely abrogated 
their responsibilities and left the field largely to the
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engineers who willingly expanded their professional 
responsibilities and accepted advancement to managerial 
positions as a result. "Engineers continued to dominate, 
not only the design and construction, but the planning of 
water developments" (Reuss 1992:105).
In 1967 the Corps created the Institute for Water 
Resources to serve as an extension of the Planning Division 
and enhance the Corps' planning capability. With the 
establishment of the Institute, a major interdisciplinary 
barrier was broken. The first Corps' economist had been 
hired in 1953 at the insistence of Mr. Joseph Tofani, the 
principal civilian advisor to the Director of Civil Works. 
Mr. Tofani's experiences in working with congressional 
staffs and Bureau of the Budget representatives convinced 
him that "... inadequate economic analysis conducted by 
'retread engineers' was a glaring liability of the Corps." 
(Graves 1995:17).
A major function of the newly formed Institute for 
Water Resources was making improvements in the Corps' 
economic analyses. Several economists, geographers, and 
social scientists were hired to work toward that goal. By 
1965, seventy-seven economists were employed by the Corps. 
That number increased to 119 by 1967, and the number of 
nonengineering specialists increased from 361 in 1964 to 
516 in 1967 (Graves 1995) . The employment of social 
scientists, especially economists, represented a
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
2 2 5
significant departure from the conduct of professional 
business by the Corps. Professionals trained in economics 
were needed to produce analyses of benefits and costs which 
would withstand the scrutiny of project adversaries who 
were becoming more sophisticated. Professional expertise 
which once resided almost exclusively in the federal 
establishment was now available on the open market. Having 
enhanced their capabilities, environmental groups conducted 
their own analyses of objectionable project proposals.
The Corps sought to develop state-of-the-art 
recreation-resources planning and in-house capability to 
meet increasing demands. District offices expanded their 
staffs to include landscape architects, recreation-resource 
planners, biologists, foresters, and professionals with 
related training. Environmental Resources Branches were 
established in the existing Planning Divisions of most 
districts (Mazmanian and Lee 1975).
Toward the close of the 1960s, many states that had 
initially embraced Corps lakes as opportunities to manage 
federal land for fish-and-wildlife and recreation began to 
change their perspectives. Their focus shifted from the 
use of the resources to their preservation. The creation 
of recreational opportunities and the wildlife refuges were 
no longer considered as just compensation for disturbance 
of natural ecosystems (Robinson 1989).
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Two forces were at work in this turn of events.
First, the states had already captured the best sites on 
Corps lakes for their own development and management. The 
broad peninsulas with good access and ample currents to 
circulate the water and maintain high water quality for 
beaches were already leased to the state park agencies.
The areas of best wildlife habitat capable of supporting 
sustained hunting programs were similarly licensed to state 
wildlife agencies. Second, the mood of the nation favored 
a preservation paradigm.
The irony is that the public pressures for the 
preservation of natural areas and the opposition to the 
construction of dams and other large public works projects 
were accompanied by the growing useage of lakes and 
adjacent lands for a variety of water-oriented outdoor- 
recreation activities. Between 1957 and 1969, recreation 
visitation at Corps' reservoirs increased from 85 million 
visits to 255 million (U.S. Army Corps of Engineers 1968,
1972) .
In addition to visitors who traveled great distances 
to enjoy the recreation resources of the reservoirs, a 
local customer base became established at several lakes.
The Eisenhower projects, where minimal land was acquired 
around the lakes and public access was restricted, 
attracted many new developments. Homes were built and 
residential subdivisions were established adjoining the
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government property boundary which was typically only a few
feet from the water's edge. Lakeshore property, in effect,
was available for private development for either 
residential or commercial use.
Adjoining property owners installed boat docks, boat 
ramps, and picnic facilities on public property. Trees and
brush were cleared so that the homeowner might have a 
better view of the lake. Lawns were planted, mowed, and 
landscaped. Gardens were planted. Boat docks, usually 
begun as simple floating structures where a boat could be 
docked, were augmented with roofs and screened or solid 
walls, running water, electricity, toilet facilities, and 
furnishings. Floating cabins on the public shoreline were 
the result. The private, exclusive use of public land and 
water at Old Hickory Lake, Tennessee, Lake Lanier, Georgia, 
and Lake Hartwell, South Carolina and Georgia gave the 
impression that the reservoirs were private lakes (Justus
1973) .
The Corps' attitude toward this type of private use of 
public resources from its inception in the early 1950s 
through the mid-1960s was one of noninterference. The 
general feeling within the agency was that these were 
legitimate recreational uses of the resources. As public 
pressures on finite resources increased, the Corps was 
compelled to change this perspective; in 1974, regulations
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were issued to control this activity (U.S Army Corps of 
Engineers 1974).
The traditional policy of encouraging nonfederal 
participation in the administration of parks and recreation 
programs had achieved some success. By the end of 1968,
480 leases for public parks; 292 for quasi-public use, 
e.g., Boy Scouts and YMCA; and 169 licenses to states for 
fish-and-wildlife management were in effect (Office, Chief 
of Engineers 1969).
The very nature and size of most reservoirs precluded 
the full delegation of natural-resources-recreation 
management responsibility for several reasons. First, the 
financial and professional capabilities of state and local 
governments are usually insufficient to assume management 
responsibility for large reservoirs typically comprising 
tens of thousands of surface acres of water. Second, 
management of large lakes and the adjacent lands and 
shorelines as public parks is difficult without a 
substantial investment of professional manpower and 
substantial funding. Third, the management and maintenance 
of developed recreation areas is merely one part of the 
management responsibilities associated with preserving and 
protecting natural resources at the large, complex 
reservoirs. Managers are also responsible for intermittent 
lands between and around developed areas, shorelines, and 
the water surface. Fourth, in the case of Corps projects
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that cross state lines, conflicts in state policies and 
customs are more appropriately resolved and managed at the 
federal level.
Recreation and natural-resources management, though 
by-products of flood-control reservoirs, have evolved into 
an important function: the Corps was not equipped to maage 
it, however. The Corps created a task force in 1969 
consisting of Headquarters and field office representatives 
with one task of examining the status of the Corps' 
recreation function. The task force criticized the past 
efforts as mere "accommodation" of the public and 
recommended that the agency move toward "...purposeful 
contribution toward satisfying measurable public demands." 
(Office, Chief of Engineers 1969:5). The 1969 Task Force 
report highlighted the inadequate funding levels of the 
Corps' natural-resources-recreation function relative to 
other mission areas. The report pointed out the need to 
hire professional recreation and resource managers at all 
levels of the organization, and it noted the lack of good 
stewardship of public resources in cases such as the 
private boat dock developments at the Eisenhower projects.
The 1960s marked the beginning of the environmental 
movement. By the end of the decade, Americans had 
developed increasing environmental awareness in America. 
Events such as offshore oil spills, declining air and water 
quality, and large clearcutting on national forests
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captured the public attention, and set the stage for 
several important environmental initiatives. The events of 
the period combined to create what was commonly labeled an 
environmental crisis. More public attention was focused on 
environmental issues during the late 1960s and early 1970s 
than at any time since the days of Theodore Roosevelt. 
Corps' water-resources development and management was also 
influenced by the national change in priorities.
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CHAPTER VII
HISTORICAL REVIEW OF POLICIES:
1970 - PRESENT
1. THE OPENING OF THE DECADE
The 1970s opened with a belated Christinas present for 
members of the environmental community. The beginning of 
this period is marked by the enactment of what many 
consider to be the most important environmental legislation 
in American history.
Public pressure had mounted through the 1960s, 
fortified by the writings of Udall, Carson, and others. In 
1969 the Cuyahoga River in Cleveland, Ohio caught fire.
That same year a catastrophic oil spill occurred at Santa 
Barbara, California; 235,000 gallons of crude oil from 
Union Oil's Well A-21 created a slick 800 miles long (Smith 
1995). This was a major environmental crisis which focused 
national and international attention on the devastating 
effects of large oil slicks. Pollution which had 
previously been viewed as a by-product of an industrialized 
society, was redefined as a social problem.
President Richard Nixon signed the National 
Environmental Policy Act (NEPA) (U.S. Congress 1970) into 
law on 1 January 1970. The law intended to "...create and 
maintain conditions under which man and nature can exist in 
productive harmony." On 22 April 1970, the first Earth Day
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was celebrated as a national event to begin public 
education about the environment.
NEPA is landmark legislation because it required that 
any significant federal action impacting on the environment 
consider alternative solutions and all proposed actions be 
fully disclosed to the public. Aside from NEPA's benefits 
to environmental quality, this legislation set the tone for 
additional national environmental laws which were enacted 
during the 1970s.
During the early 1970s, the environmental movement was 
institutionalized in American society. New environmental 
laws were passed and existing ones were expanded; 
government agencies were created to deal with these issues; 
memberships in environmental organizations increased; and 
public concern about the environment grew significantly.
A major provision of NEPA required federal and local 
sponsors of public-works projects to assess the impacts on 
the environment and to seek public input on decision­
making. These requirements increased the level of public 
involvement among all federal agencies. Langton (1993) 
notes the sharp increase in federal mandates calling for 
public involvement: while only seven mandates were 
published in 1966-67, twenty-three were published in 1970- 
71, and eighty-one in 1972-73.
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2. THE CORPS RESPONSE TO NEPA
The Corps responded quickly and positively to this 
legislation according to scholars who have assessed the 
reaction of federal agencies to NEPA (Wichelman 1976, 
Andrews 1976, Lirhoff 1976, Clarke and McCool 1985).
Clarke and McCool reported that the Corps and the U.S. 
Forest Service, another multipurpose agency, exhibited much 
more positive reactions to NEPA than did the single-purpose 
agencies, e.g., the National Park Service and the Fish and 
Wildlife Service.
The Corps initiated an unprecedented public- 
involvement campaign during this period. One of the major 
Corps initiatives was the creation of the Environmental 
Advisory Board (EAB). The EAB consists of six 
environmental leaders from across the United States 
assembled to advise the Chief of Engineers on highly 
visible and significant environmental issues. The EAB was 
established on 2 April 1970 by Lt. General Frederick T. 
Clarke, Chief of Engineers (Reuss 1983) . It has since 
played an active role in examining highly sensitive 
environmental issues and advising the Chiefs of Engineers 
on these matters.
The Corps' commitment to addressing environmental 
factors in planning, development, and management was 
expressed in Engineer Regulation 1165-2-500, "Environmental 
Guidelines for the Civil Works Program of the Chief of
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Engineers", published on 30 November 1970. These 
guidelines were followed up with the Corps' first short 
course for planning and public affairs personnel on public 
participation in water resources planning (conducted at 
Georgia Institute of Technology) in February 1971.
During President Jimmy Carter's administration (1976- 
80) public involvement was emphasized in nearly all federal 
agencies, and the Corps seems to have been particularly 
active in that arena. The agency was highly motivated to 
adhere to the mandates of NEPA and subsequent 
administrative directives because failure to do so could 
have resulted in potentially devastating delays in large, 
complex, and expensive construction projects which 
typically involved partners from other sectors of 
government as well as private investors.
In 1972, the Seattle District implemented the 
"fishbowl planning" process which was jointly sponsored by 
the Department of Ecology of the State of Washington. 
Designed to be a highly visible, open, and participatory 
process, fishbowl planning involved four steps: 1) 
workshops; 2) revision of a study brochure which became a 
public workbook; 3) public meetings; and 4) citizen 
committees (Mazmanian and Nienaber 1979).
In 1973, "The Principles and Standards for Planning 
Water and Related Land Resources" was published by the 
Water Resources Council. The Principles and Standards
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mandated that environmental quality be given equal 
consideration with economic development in the planning of 
water projects (Moore and Moore 1989).
3. A LOOK INWARD
Spurred by public demands and federal legislation, the 
Corps began to reexamine its position on natural resources 
and recreation. The agency issued an engineer regulation 
which, for the first time, provided guidance to field 
personnel on these functions (U.S. Army Corps of Engineers 
1971). The Corps provided additional policy guidance on 
specific issues including recreation-use fees (U.S. Army 
Corps of Engineers 1974a) , off-road vehicle use (U.S. Army 
Corps of Engineers 1974b), and endangered-species 
management (U.S. Army Corps of Engineers 1978c).
Internally, the Corps recognized the importance of 
managing natural resources and recreational use in a more 
professional manner. Some organizational restructuring 
followed. Environmental Planning Sections were 
established in Corps' Planning organizations and Natural 
Resources Management Branches were formed in the Operations 
Divisions in 1973. These new units were created at 
district, division, and headquarters levels of the agency. 
Resource manager and ranger positions were reclassified 
from custodial civil-service jobs to the professional rank 
of GS-023, the Outdoor Recreation Planner series used by 
the National Park Service in 1974. Biologists, foresters,
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
2 3 6
geographers, and other disciplinary specialists were 
recruited to fill new positions; this represented a 
significant change from the previous agency posture of 
filling environmental or natural-resource management 
positions with engineers. The Corps also sponsored the 
first national recreation-resource management conference in 
1980.
The professional cadre of Corps' personnel evolved 
over time. Until the mid-1960s, the professional staff of 
nearly all engineers had directed all aspects of project 
planning, construction, and management. That began to 
change even before NEPA. The Water Resources Research Act 
of 1964 authorized funding for water-resources research at 
various land grant universities, and the Water Resources 
Planning Act of 1965 established the Water Resources 
Council which consisted of the secretaries of the Army, 
Agriculture, Interior, and Health, Education, and Welfare, 
and the Chairman of the Federal Power Commission. The 
Council was directed to develop principles, standards, and 
procedures for federal agencies to use in formulating and 
evaluating comprehensive regional or river-basin plans.
The new emphasis on river-basin planning and the 
increased involvement of universities increased the 
pressure to bring more nonengineers, particularly 
economists, into the planning process. Added emphasis on 
benefit-cost analysis during this period added to the
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momentum. With the mounting public interest in 
environmental quality and the passage of NEPA and 
subsequent environmental laws, the Corps realized that the 
agency required in-house environmental capability.
In 1997, a survey of Corps recreation and natural- 
resource management staff was conducted at a stratified 
random sample of Corps projects (66 reservoirs from 24 
districts) . One part of the survey tabulated the 
educational level and professional certification of project 
resource-management staff in the fields of cultural 
resources, fisheries, forestry, range management, 
threatened and endangered species, wetlands, and wildlife 
management (Kasul 1998).
The survey revealed that more than ninety-five percent 
of the resource-management staff at the project level had 
bachelor's (81-97%) or master's (2-19%) degrees in the 
disciplines in which they were employed. Ten percent of 
the wildlife biologists and thirteen percent of the 
foresters were professionally certified in their 
discipline. The projects surveyed had an average of 4.6 
permanent full-time resource-management staff and 3.6 
temporary or seasonal workers per reservoir. Of the full­
time staff, approximately twenty-two percent worked 
exclusively in park management, nine percent worked 
exclusively on natural-resource management, and 72 percent
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had responsibilities in both park and natural-resource 
management.
Thus, the staffing of the Corps of Engineers has 
evolved from the engineering dominance that prevailed until 
the mid-1960s. The agency added economists during the mid 
and late 1960s and environmentalists beginning in the early 
1970s. While the Corps' engineers have responded to the 
national need for construction capability, economists and 
environmentalists responded to the pressures for 
improvements in economic analysis capabilities and to 
national policy mandates for greater attention to 
environmental values in project planning, construction, and 
management. This "E-cubed evolution" is illustrated in 
Figure VII-1.
4. INDEPENDENT REVIEWS 
4.1. The Crafts' Report
In 1970, the Corps sought other views on certain 
aspects of the recreation program. Dr. Edward Crafts, 
former Assistant Chief, U.S. Forest Service, Department of 
Agriculture, and former Director of the Bureau of Outdoor 
Recreation, Department of the Interior, was contracted to 
study ways to improve recreation management, financing, and 
cost-sharing functions (Crafts 1970).
Dr. Crafts' report made eleven major recommendations 
which generally coincided with the findings of a 1969 study 
conducted by Corps personnel. The general thrust of
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Crafts7 recommendations focused on the need to upgrade the 
recreation function to a status equal to engineering, 
improve the professional status and grade structure of 
reservoir-management personnel, retain policies which 
permit acquisition of adequate lands at new projects, and 
improve land-use planning. He recommended the 
establishment of a ten-year program to improve facilities 
and personnel.
Crafts' report also called for the abolition of the 
costsharing provisions of the Federal Water Project 
Recreation Act for existing projects. And he recommended 
that the Corps seek arrest authority for rangers and to 
abandon the policy which prevents Corps' rangers from 
exercising law enforcement duties.
Dr. Crafts urged a reorganization of the Civil Works 
Directorate so as to elevate natural-resource-recreation 
management to the status of a Division of Reservoir and 
Land Management. In lieu of such a reorganization, Dr. 
Crafts recommended transfer of recreation planning, site 
selection, and design functions to the National Park 
Service and transfer of reservoir lands and their 
management to the U.S. Forest Service. He concluded that 
the Corps is not treated equitably among federal agencies 
because of the costsharing requirements for recreation 
projects. He proposed transfer of as many projects as
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practical to the U.S. Forest Service and the grouping of 
Corps7 lakes into National Recreation Areas.
Dr. Crafts7 recommendations about transfer of 
responsibilities to other agencies were not implemented.
His recommendations to professionalize and upgrade rangers, 
improve marina concession operations, and expand the user- 
fee program were implemented (Table VII-1).
4.2. The Land Use study
Recreational use of Corps7 lakes continued to increase 
in the 1970s. The growing importance of recreation raised 
questions about the Corps7 competence for providing 
recreation opportunities. The suitablility of an 
engineering organization to handle recreation and natural- 
resources management had been questioned by two previous 
studies (U.S. Army Corps of Engineers 1969, Crafts 1970).
In response to this debate, the 93rd Congress enacted 
Section 25 of the Water Resources Development Act of 1974 
(U.S. Congress 1974). The Act directed the Secretary of 
the Army, acting through the Chief of Engineers, to study 
land-use practices and recreational uses at water-resource- 
development projects, and report recommendations on the 
best use for outdoor recreation, fish-and-wildlife 
enhancement, and related purposes by 30 June 1975. The 
Chief of Engineers contracted the study to Coastal Zone 
Resources (Coastal Zone Resources Corporation 1975).
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Table VII-1 
Summary of Recommendations 
of Independent Studies
Recommendation Recommended in ReDort 
Crafts Land Blue 1990 
Use Ribbon Corps
Implemented
Professionalize 
and upgrade 
rangers
X X X Yes
Raise organization 
to level of other 
functions
X X No
Acquire and retain 
ample land 
maintain liberal 
policy
X X X Yes
(1)
Improve quality 
and increase 
amount of 
facilities
X Yes
(2)
Improve marina
concession
operations
X X Yes
Develop 10 year 
plan - improve 
master plans and 
monitor conditions
X X X No
Expand fees X X X Yes
Amend PL 89-72
regarding
costsharing
X X X No
Revoke
administrative 
costsharing policy
X X No
Give law 
enforcement 
authority to 
rangers
X X No
(table con'd.)
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Table VII-1 
Summary of Recommendations 
of Independent Studies
Recommendation Recommended in ReDort 
Crafts Land Blue 1990 
Use Ribbon Corps
Implemented
Corps to retain 
N.R and recreation 
management
X Yes
Obtain direction 
from Congress for 
land management
X X No
Operate and 
maintain 
facilities 
abandoned by 
lessees
X No
Develop recreation 
facilities 
normally provided 
by private sector
X No
Return revenues 
from concessions 
to agency
X X No
Permit Corps to 
intervene when 
activities beyond 
project impact 
hydrology
X No
Clarify authority 
for states to 
recover
administrative 
costs of wildlife 
management
X No
Include nat-res- 
recreation as 
performance 
standard of senior 
leaders
X Yes
(table con'd.)
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Table VII-1 
Summary of Recommendations 
of Independent Studies
Recommendation Recommended in ReDort 
Crafts Land Blue 1990 
Use Ribbon Corps
Implemented
Maintain and 
strengthen 
relations with 
states
X X Yes
Provide better 
assistance and 
technology to 
conduct
inventories and 
upgrade plans
X Yes
Reexamine 
guidelines on 
fencing
X Yes
Use agricultural 
leases as 
management tools
X Yes
Use compartments 
as management 
units
X Partially
(3)
Develop easement 
for natural 
resources 
management
X No
Reduce mowing X No
Increase local 
leaders knowledge 
of natural 
resources programs
X Yes
Expand use of 
volunteers
X Yes
Expand use of
cooperating
associations
X Yes
(table con'd.)
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Table VII-1 
Summary of Recommendations 
of Independent Studies
Recommendation Recommended in Report 
Crafts Land Blue 1990 
Use Ribbon Corps
Implemented
Initiate challenge 
costsharing X Yes
Renovate existing 
areas for turnover 
to states
X No
Learn more about 
private sector to 
involve them more
X Yes
Improve business 
environment to 
attract private 
sector
X No
Develop plan to 
implement 1990 
plan
X Yes
Raise funding to 
level of other 
functions
X X X No
(1) Liberal land acquisition policy has not been abandoned, 
but reservoir construction has been curtailed and new land 
at existing projects has not been acquired.
(2) The quality of facilities has been improved within the 
scope of existing policy. New facilities cannot be 
developed without costsharing with a nonfederal public 
sponsor.
(3) Projects have been divided into compartments for 
lakeshore management and carrying capacity aspects of 
resource management.
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A thorough review of existing pertinent policy 
documents, literature, and national data bases was 
conducted. Intensive field study was conducted at twenty- 
nine of the 407 reservoirs in existance at the time. The 
sample was selected as representative based on the 
following criteria: geographic location, concentration of 
Corps activity, variable land-acquisition policies, 
complexity of shoreline management issues, area of water 
surface, relationships between the Corps and other federal 
agencies and nonfederal governments, urban versus rural 
character, amount of land managed directly by the Corps, 
amount of recreation use, interrelationships between 
natural-resource-recreation management and other project 
purposes, and the complexity of real-estate programs and 
practices.
Interviews were conducted with Corps personnel at all 
levels, and with representatives of partnering agencies, 
other federal land management agencies, and project 
beneficiaries. Profiles were developed for six federal and 
six state land-management agencies. In all, about one- 
thousand people were interviewed as part of the study.
The study reported that Corps' lakes represent a 
valuable national resource. In 1974, about 1.2 percent of 
the land was managed by the U.S. Fish and Wildlife Service 
as wildlife refuges. Approximately 8.6 percent of the 
nation's state-park acreage and 9.1 percent of the state
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fish-and-wildlife lands were located on Corps' projects. 
Corps' reservoirs also provided about 2.4 percent of the 
total municipal-park area and 1.8 percent of the county 
park area in the United States.
The contractor found the Corps' conduct of the 
recreation-management function as satisfactory, albeit 
noting localized congestion and constricted public access 
owing to large numbers of floating private docks and 
associated boat traffic at some lakes. The report noted 
that the number of qualified professional personnel for 
proper resource and facility management was inadequate.
Some areas of site deterioration, particularly on the older 
projects, were noted. Fish-and-wildlife management by 
Corps personnel was limited, and most of this activity had 
been turned over to the states. The report stated that 
full fish-and-wildlife potential was unrealized due to the 
lack of funds, qualified personnel, and policy direction.
The study pointed out that the Corps' bureaucratic 
decentralization had encouraged the development of 
distinctive characteristics among various engineer 
districts. State agencies which dealt with two or more 
district offices described their relations as more akin to 
dealing with separate agencies than with field offices of 
the same agency.
The Land Use Study rated Corps' recreation management 
as good for an agency which traditionally had not
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emphasized that function. But, the Corps' fish-and- 
wildlife management was ranked mediocre to very poor. The 
contractor pointed out certain inadequacies - the modest 
national recognition of the importance of Corps' lands, 
weak Congressional confirmation of their importance, 
insufficient funding, and low provision of land to meet 
national needs.
The report considered four approaches to land 
management at Corps' lakes: 1) lease or sale to the private 
sector; 2) transfer to other federal agencies; 3) transfer 
to nonfederal governments; and 4) retention under Corps 
management. The report recommended retention under Corps' 
management and suggested specific ways to facilitate this. 
First, the natural-resources-recreation function should be 
elevated from branch to division status in the district, 
division, and headquarters offices. Second, the 
professional cadre of field personnel should be increased 
by about 1,300 people. Third, Congress should confer 
formal recognition of the function. Fourth, retroactive 
implementation of the costsharing provisions of the Federal 
Water Project Recreation Act should be prohibited.
Coastal Zone Resources Corporation recommended 
expanded user-fees, improved marina concessions, and 
upgraded ranger staff. All of these were implemented. 
Elevation of the natural-resource-recreation function to 
the level of other functions was recommended by this study
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and by Dr. Crafts', but was not implemented. Other 
recommendations proposed by both reports were: 1) develop a 
ten-year plan; 2) amend the costsharing requirements of 
Public Law 89-72; and 3) revoke the administrative 
costsharing policy. None of these recommendations were 
accepted.
Recommendations to seek direction on land-management 
from Congress, manage abandoned lease facilities, develop 
facilities normally provided by the private sector, allow 
intervention when extra-project activities affect 
hydrology, and to clarify authority for states to recover 
wildlife management costs were also rejected. The Corps 
accepted the recommendation that it retain management for 
recreation and natural resources.
In all, the report made fifteen major recommendations 
for dealing with management, administration, and 
legislative issues. The contractor's report was submitted 
to the Office, Assistant Secretary of the Army (Civil 
Works) , but was never forwarded on to Congress. The law 
directing the study required that the report be submitted 
to Congress by 3 0 June 1975. The Executive Summary was 
delivered to the Speaker of the House and the President pro 
tempore of the Senate in 1977 in partial compliance of the 
law. The committees which commissioned the study never 
received the report (Quarles 1998).
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4.3. The Blue Ribbon Report
In 1984, a review team, consisting of three members 
selected by the Chief of Engineers, visited eight military 
installations and eight civil works reservoirs to evaluate 
the natural-resources management programs. The field sites 
were chosen as being representative of geographical, 
ecological, administrative, and program characteristics. 
Their report, referred to as the "Blue Ribbon Report", 
found several circumstances common to both military and 
civil projects. Demands for use of available natural 
resources were increasing substantially, and the Department 
of the Army should strengthen its posture regarding program 
philosophy and management effectiveness.
The committee made twenty-four recommendations on the 
broad topics of policies, coordination, staffing, planning, 
and management. Five recommendations were directed 
exclusively at military installations. Of the remaining 
nineteen, three were aimed only at civil water-resource 
projects, and the other sixteen recommendations addressed 
both civil and military issues.
The review team identified soil erosion and rapidly 
increasing recreation demands as matters of major concern. 
They also identified the lack of clear authority to manage 
natural-resource-recreation as a major constraint. They 
recommended that the Secretary of the Army or the Congress 
issue a statement giving the Corps the authority to manage
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its lands and waters for public use. They also recommended 
the inclusion of responsibilities for natural-resource 
management in the position descriptions and performance 
standards of the senior leadership of the Corps. The 
latter recommendation was the only one which was 
implemented.
The Committee urged a reexamination of the policy 
encouraging disposal of excess lands at Corps' lakes issued 
in May 1984. It also called for a realignment of budget 
procedures to place more emphasis on natural-resource 
management, but no action was taken. Increased user-fees 
were encouraged as a source of revenues to support natural- 
resource-recreation management, and the Corps obtained 
legislation to expand fees. Consistent with previous 
studies, the team recommended reexamination of the 
costsharing provisions of the Federal Water Project 
Recreation Act.
4.4. President's Commission on Americans Outdoors
The President's Commission on Americans Outdoors was 
established by Presidential Executive Order 12 503 on 28 
January 1985. The Commission was charged with reevaluating 
and updating the 1962 report of the Outdoor Recreation 
Resources Review Commission. The report (President's 
Commission on Americans Outdoors 1985) examined the status 
of outdoor recreation supply and demand at all levels in 
both the public and private sectors in the United States.
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Corps' reservoirs were included with all other recreation 
opportunity suppliers. The Commission's report sounded a 
note of urgency and concern about the deterioration of 
federal funding for outdoor recreation.
4.5. Interagency Task Force
In August 1987, the Interagency Task Force on Outdoor 
Recreation Resources and Opportunities was chartered by the 
President's Domestic Policy Council. The Task Force was 
charged with reviewing the report and recommendations of 
the President's Commission on Americans Outdoors and with 
preparing proposals to the President to further develop 
outdoor recreation opportunities. The members were 
directed to examine the Administration's initiatives, 
accomplishments, and current activities relative to outdoor 
recreation.
The Task Force cited several recent achievements by 
the Reagan administration in the field of recreation, and, 
by and large, the tenor of the report was congratulatory. 
The report noted the need for improved coordination and 
collection of comparable data from federal agencies. The 
importance of local organizations and the private sector, 
the potential for expanded use of volunteers, and the need 
for increased fees at federal recreation sites were also 
highlighted (Domestic Policy Council 1988) .
In the opinion of Marion Clawson, senior fellow 
emeritus of Resources for the Future, while the two reports
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differed substantially in tone, they reached many similar 
conclusions (Clawson 1990).
4.6. The 1990 Recreation Study
At the direction of the Assistant Secretary of the 
Army for Civil Works, the Chief of Engineers established a 
Task Force to study recreation at Corps' lakes. The 
group's mission was to develop a plan to maintain and 
enhance public recreation opportunities at Corps lakes 
while reducing federal development and management costs. 
The report was completed in 1990 (U.S. Army Corps of 
Engineers 1990).
The report contains several major findings. These 
are summarized below:
* Widespread and substantial support for a continued 
major role for the Corps in recreation.
* Widespread support for the Corps' role in 
protecting the natural environment.
* Widespread frustruation within the Corps 
bureaucracy over the role of recreation in relation to 
other functions.
* Recreation consumers who are ready and willing to 
pay higher fees, especially where revenues are returned to 
the areas in which they were collected.
* Little opposition to private sector cooperation, 
but strong opposition to private sector arrangements which
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result in exclusive private use of public lands or 
facilities.
* Few states are willing to or capable of developing 
or managing parks at Corps' lakes.
* Although interest in recreation development and 
management has been expressed by some in the private 
sector, the Corps needs to improve its ability to attract 
private-sector cooperation.
* Large-scale development or the widespread 
assumption of Corps-managed areas by nonfederal public and 
private interests is unlikely in the near-term; more likely 
is increased long-term partnering.
* Increasing fees will result in immediate impacts.
* Databases appear to be adequate.
* Generally, the Corps does not appear to be in 
competition with other agencies or the private sector 
regarding fees.
Eleven major recommendations were made. These 
included an expanded fee program with revenues retained for 
recreation-project purposes, an increase in revenues 
generated by leases, licenses, and other outgrants, the 
expansion of volunteer programs, and the exploration of 
innovative methods to obtain greater nonfederal 
participation.
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5. SUMMARY OF INDEPENDENT RECOMMENDATIONS
Of the major investigations briefly described above, 
only three concentrated wholly on the Corps' natural- 
resource-recreation functions at civil works reservoirs: 
the Crafts' Study, the Land-Use Study, and the 1990 Corps' 
Study. The Blue Ribbon Study addressed issues at both 
civil and military installations. The reports of the 
President's Commission and the Domestic Policy Council's 
Task Force focused on broader, national issues of which the 
Corps responsibilities were only a part. Accordingly, my 
analysis of Corps' responses to policy recommendations 
focuses on the three Corps-specific studies and the civil
portion of the Blue Ribbon Study.
Table VII-1 offers a succint review of the 
recommendations of the four reports and a brief assessment 
of the Corps' implementation of the recommendations.
The four reports offered a total of thirty-four 
recommendations. Six recommendations were made in three of 
the four reports. They are listed below with a brief
description of the Corps' reaction to each:
* Professionalize and upgrade rangers. Rangers with 
qualifications in recreation and the various natural- 
resources disciplines have been hired Corps-wide.
* Maintain liberal land acquisition policy, acquire 
and retain ample land. Although the liberal land 
acquisition policy has not been changed, reservoir
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construction has been reduced drastically nullifying any 
advantages of the policy. Additional land has not been 
acquired at existing projects.
* Develop a ten-year plan for natural-resource- 
recreation management, improve master plans, and monitor 
conditions. Long-range planning has not been done. No 
changes have occurred in master-planning, and no monitoring 
program has been implemented.
* Expand fees. The Corps has consistently supported 
fees for camping and has recently been authorized to charge 
for use of day-use facilities, e.g., beaches and boat 
launching ramps (Henderson 1997).
* Amend Public Law 89-72 regarding costsharing. No 
action has been taken to change legislative costsharing
requirements or to alter the Administrative implementing
policy that applies costsharing retroactively to projects 
authorized prior to passage of Public Law 89-72 (1965) .
* Raise funding to the level of other functions. No
action has been taken to implement this recommendation.
Table VII-2 shows that the recreation management funding 
level has remained fairly constant since 1980, averaging 
$158 million annually.
Some recommendations appear in more than one report. 
For example, three of the reports recommended changes in 
the Federal Water Project Recreation Act, and two 
recommended revocation of the administrative policy
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requiring retroactive costsharing. Nothing was done to 
implement these recommendations.
No changes have been made to the legal costsharing 
provisions, and, contrary to the law's intent, costsharing 
is still required at Corps' lakes which were authorized 
prior to the law's passage. The final authority to 
implement such a recommendation rests with Congress, but 
neither the Corps nor any administration has sought such a 
modif ication.
Three reports recommended expansion of user-fees for 
recreation. The history of recreation fees at Corps lakes 
has been very controversial. Several legislative acts have 
precribed guidance and policy for their collection. 
Consistent with the conceptual model for policy formulation 
described earlier, recreation fee policy has evolved 
incrementally, with input from a variety of sources 
including the agency, user groups, and private and public 
recreation suppliers, some of whom view the Corps as a 
competitor.
The user-fee program recently underwent an additional 
modification. Fees at Corps lakes have historically been 
charged only for the use of highly developed facilities, 
i.e., campgrounds with defined sites, running water, 
electrical hookups, flush toilets, and showers. In 1994, 
the fee program was expanded to include use of certain
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highly developed day-use facilities, i.e., beaches, boat 
ramps, and certain picnic areas (Henderson 1997) .
Recommendations for elevating the status of natural- 
resource-management to a level comparable with engineering, 
operations, and planning functions have not been pursued.
In fact, recent restructuring has resulted in the erosion 
of this mission at all field offices.
Dr. Crafts and the Blue Ribbon Team recommended that 
Corps rangers be given law-enforcement authority. The 
Corps has long-been reluctant to do so. This position is 
understandable when one contemplates the public impression 
of military police at civil projects. Corps rangers are, 
however, required to wear uniforms while on duty, and these 
resemble those worn by personnel of federal land-management 
agencies such as the National Park Service and the Forest 
Service as well as most state agencies. Most of those 
agencies possess law enforcement powers, and presumably the 
average park visitor does not regard Corps' rangers any 
differently.
Law enforcement responsibilities continue to rest with 
state and local authorities at Corps' projects. Corps' 
rangers are uniformed, but unarmed. They may issue 
citations for appearance before a federal magistrate for 
certain violations of the Code of Federal Regulations (U.S. 
Army Corps of Engineers 1995b). Table VII-2 compares 
Corps' law enforcement with other federal agencies which
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have natural-resource-recreation-management 
responsibilities.
While some recommendations which resulted from these 
various studies over the past two decades have been 
implemented, these are of a relatively minor nature when 
considered within the scope of natural-resource-recreation 
activities in water-resources management.
Table VII- 
Comparison of Federal Land M 
Law Enforcement
2
tanagement Agencies 
Program
Agency
Commission
Officers
Separate
Law
Enforcement
Division
Minimum
Training
Requirement
Mandatory
Refresher
Training
NPS Yes Yes 11 Weeks 4 0 Hrs. 
Annual
USFWS Yes Yes 11 Weeks 40 Hrs. 
Annual
BR No (except 
2 at Hoover 
Dam)
N/A N/A N/A
BLM Yes Yes 11 Weeks 40 Hrs. 
Annual
TVA Yes Yes 11 Weeks 40 Hrs. 
Annual
USFS Yes Yes 11 Weeks 40 Hrs. 
Annual
Corps No No 36 Hours None
Source: U.S. Army Corps of Engineers. 1995. Visitor and
Ranger Safety Review. October 1995. Institute for 
Water Resources.
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Sixteen of the thirty-four recommendations were not 
implemented. As illustrated in Table VII-1, these 
recommendations were major, with potential to increase the 
emphasis on natural-resources-recreation in the Corps and 
elevate its position relative to other functions. These 
recommendations involved development of long-range plans, 
changing restrictive costsharing requirements, seeking 
Congressional support, raising funding levels, and 
implementing major management changes.
Those recommendations which were implemented generally 
coincided with the Corps' established agenda or were of 
minor importance with low risk of negative impacts on other 
Corps' operations. Expansion of fees, maintenance of 
relations with states, expansion of volunteer use and 
cooperating associations, and exploring opportunities for 
increased private involvement are all part of the Corps' 
long-established agenda of revenue generation and maximum 
shift of responsibilities to nonfederal sectors.
The Blue Ribbon Report and the 1990 Corps' Report had 
the most success in implementation of total 
recommendations. Nine of the Blue Ribbon Committee's 
recommendations were implemented, and nine were rejected. 
Seven of the 1990 Corps' Report recommendations were 
implemented and only three were not. All of these 
recommendations were noncontroversial for the Corps,
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relatively minor, and generally fit the Corps' agenda for 
natural-resource-recreation management.
Five of Dr. Crafts' eleven recommendations were 
implemented; two with qualifications (Table VII-1). They 
represented little risk to the Corps and offered potential 
benefits. Marina concession operations improvement and 
expansion of fees fit well with the Corps' posture of 
involving others and increasing revenues.
Only four of the fifteen recommendations made by the 
Land-Use Study of Coastal Zone Resources Corporation were 
implemented. Most of their recommendations called for 
changes to restrictive costsharing requirements, 
legislative support, and elevation of the importance and 
funding level for recreation-resource management in the 
Corps. These recommendations were not implemented. They 
could have resulted in elevation of the program's status 
within the agency had they been accepted.
In summary, three of these studies were commissioned 
by the Corps and the fate of their results were controlled 
within the agency. Those recommendations which fit within 
the Corps' agenda or had minimal impacts were accepted; 
others were ignored. The Land-Use Study was required by 
Congress (U.S. Congress 1974). The report was forwarded by 
the Chief of Engineers to the Assistant Secretary of the 
Army (Civil Works), but was never delivered to Congress.
R eproduced with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
2 6 2
Recreation and fish-and-wildlife are still considered 
as by-products, although important ones, of projects which 
were designed to solve other problems. They are not major 
problems when compared with floods and the need for 
hydroelectric energy and commercial navigation. On the 
contrary, very important benefits are derived from 
relatively small investments. Recreational use of large 
impoundments and cooperation with state agencies to manage 
wildlife habitat make excellent material for speeches and 
brochures. In short, there is no compelling reason for a 
major engineering agency to invest substantially in the 
maintenance of natural-resources or recreation-resources 
beyond the level of meeting minimal obligations for 
preservation of reasonably high quality resource values and 
customer satisfaction consistent with other project 
purposes, particularly in times of budgetary retrenchment.
The Corps has a history of more than two centuries of 
engineering excellence. During that time, it has met many 
great challenges - not the least of which was the 
unexpected popularity of recreation and the environmental 
movement - and has managed to turn these to its advantage. 
First priorities must be assigned to flood control, 
navigation, and other purposes for which the 
projects were built and managed.
Having said that, recreation and fish-and-wildlife 
have been officially authorized project purposes since
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1965. Benefits have been used to justify projects which 
would not have otherwise survived the authorization 
process. Who is to say that one dollar of recreation 
benefit is of less value than one dollar of benefit from a 
more conventional purpose, e.g., flood control?
6 . LAKESHORE MANAGEMENT
Several of the recommendations of the independent 
studies were directed toward better management and improved 
public access. One key element is the control and 
management of the reservoir shorelines. One of the most 
significant Corps policy decisions involved management of 
the shoreline at the lakes (U.S. Army Corps of Engineers 
1974d). Some private and commercial development of land 
adjoining the public estate around reservoirs had occurred. 
The nation, in a growth mode following the Great Depression 
and World War II, had been moving out of the inner cities 
to suburbs and beyond for twenty-five years. Many sites 
which were particularly attractive for residential and 
commercial development were adjacent to the narrow strips 
of public land which encircled Eisenhower-era reservoirs.
The Corps did not enforce restrictions on developments 
on public land and water by individuals for private use. 
Many neighboring residents freely built boat docks, 
launching ramps, swimming floats, and similar facilities on 
the lakes for their private use. It was not uncommon for 
the neighbors to landscape, mow, and cultivate gardens on
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public lands. Several went so far as to erect private 
property and "no trespassing" signs on the 
public shoreline between the lake and their private 
property.
Installation of private boat docks and other 
facilities by neighboring landowners began quite 
innocently, and was generally viewed as an additional, 
unplanned benefit of reservoirs which were developed for 
other purposes. This activity was merely a manifestation 
of a by-product of water-resources development - but one 
that was gaining unexpected popularity: namely recreation.
At the same time, public use of Corps' lakes increased 
rapidly. At many lakes, it was difficult to distinguish 
private from public property. After numerous political 
struggles, the Corps issued in 1974 policy guidance for 
management of the shoreline of its reservoirs (U.S. Army 
Corps of Engineers 1974). This policy grandfathered 
existing private developments, but required annual 
inspections to ensure compliance with prescribed standards. 
Community docks which accommodate several boats at a single 
mooring location were encouraged. Where possible, dock 
owners were asked to abandon single docks in favor of 
uniting in community docks.
The policy statement declared that the ownership of 
adjacent private land conveyed no rights to public land, 
and it prohibited the development of any new private,
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exclusive-use facilities or landscape treatments on public 
property. Private developments on public lands are not 
permitted on new projects or existing lakes where they did 
not exist at the time of issuance (1974) of the 
lakeshore management regulation. The stated goal of the 
policy statement was to prohibit new developments and to 
phase out existing ones.
The reality was quite different. In 1986, a total of 
12,223 floating facility permits were established on 100 
Corps lakes (U.S. Army Corps of Engineers 1986). By 1996, 
that figure had increased to a total of 33,163 permits at 
85 projects, in direct contradiction to Corps' policy (U.S. 
Army Corps of Engineers 1996) . Although the number of 
lakes where this type of activity is permitted has been 
reduced by fifteen, the total number of facilities at the 
remaining projects has increased by about 21,000. Data 
from the Corps' Natural Resources Management Data system 
for 1984 and 1996 (U.S. Army Corps of Engineers 1984, 1996) 
indicate an increase in both individual private docks and 
community docks. Single docks increased 28 percent from 
1984 to 1996, and community docks increased 15 percent 
during that same period. Certainly, the $30 fee for a 
private boat dock permit for a five-year period has not 
deterred development. In 1986, the Assistant Secretary of 
the Army (Civil Works) asked the Director of Civil Works to 
examine the fee structure and the administrative costs for
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this activity (The Secretary of the Army (Civil Works)
1986). A Task Force was assembled to study the 
administration of the 12,223 floating facility permits, 
8,701 land-based permits, and 17,599 consolidated permits 
at 100 lakes. They found that the costs to the Corps for 
base labor to administer this program was $1,952,000 
annually. They found that in an average year, 67 percent 
of all permits require some type of management or 
administrative action. The Task Force recommended adding a 
10 percent overhead rate ($195,200) to the base labor rate 
to determine the program administrative cost. The permits 
generated much less than costs, just $244,558 in annual 
revenues. Based on their findings the Task Force 
recommended increasing fees for private facility permits 
from $30 to $480 per permit for a five year period. They 
also recommended phasing in the revised fee schedule over a 
five-year period to minimize the negative reactions from 
permit holders (U.S. Army Corps of Engineers 198 6).
The proposal for an increase in fees moved on to the 
Office of the Assistant Secretary of the Army, but it was 
not approved. The fee remains at $30 for a five-year 
permit. The result was a two-and-one-half fold increase in 
shoreline use permits. The predicted negative reaction to 
any tampering with the highly emotional, highly visible, 
and financially important issue was apparently too great a
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price to pay for recovery of the federal investment in 
protecting public natural resources.
Location of residential lots near a Corps lake and 
permits for private development on that shoreline can 
greatly increase the value of private property. In 
residential developments adjacent to Corps lakes where 
minimal public lands were acquired, lots fall into three 
groups. First are interior lots within a subdivision. 
Second are lots adjoining public land, but without a permit 
for a private boat dock. Third are lots adjoining the 
public property with a permit for a private boat dock. 
Figure VII-2 illustrates the relative location of each of 
these lot types.
The value of private property is enhanced by as much 
as $20,000 to $75,000 per lot depending on the 
circumstances described above. Average prices obtained 
from local realtors in the Nashville, Tennessee area in a 
sample of subdivisions adjacent to Old Hickory Lake and J. 
Percy Priest Lake, Tennessee appear in Table VII-3. The 
former is an Eisenhower project, the latter, a project 
established under the Corps' more liberal land acquisition 
policy.
In a comparison of lakes, Hamilton and Reinert (1997) 
found that Old Hickory Lake employs a staff of seven full­
time rangers devoted to the protection of public land from 
the pressures of adjoining landowners, e.g., encroachments,
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c
Lake
)(")( Project Boundary
Shoreline
 Subdivision
A - Adjacent Lot with Permit 
B - Adjacent Lot with no Permit 
C - Interior Lot
. Figure VII-2. Adjacent Residential Development
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maintenance of existing permits, and negotiations for new 
ones. The four full-time rangers at J. Percy Priest Lake, 
by contrast, are engaged in wildlife and recreation 
management activities since there are no private permits.
Table VII-3 
Prices of Residential Lots 
Old Hickory and J. Percy Priest Lakes, TN
Project/
Location
Interior
Lot
Shoreline
Lot
Shoreline
w/Boat
Dock
Developed 
Lots (1)
Old Hickory Lake ($)
Lower Lake
41.000 
to
62.000
N/A 130,000
140.000 
to
175.000
Mid Lake
20,000 
to 
25,000
40,000 95,000
149,500
Upper Lake
20,000 
to 
25,000
35.000 
to
44.000
N/A 160,000 
to
200,000
J. Percy Priest Lake ($)
Lower and 
Mid Lake
30,000 35,000 N/A N/A
Sources: Long Hunter Chase Sales, Nashville, TN
Phillips Builders Sales, Nashville, TN
Jerry Butler Homes, Nashville, TN
U.S. Army Corps of Engineers, Nashville District
(1) Average prices of lots with residences but no 
boat dock permit. Shoreline and interior lots 
included.
7. RECENT EVENTS
With the 1980 election of President Ronald Reagan, 
concern for federal environmental programs was deemphasized
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and the public involvement among federal agencies followed 
suite. Conflicts and tensions arose, however, between the 
Reagan administration's desire to deemphasize regulations 
and the statutory obligation to implement the unprecedented 
variety of environmental legislation which had been passed 
in the previous decade.
Indeed, the theme of the Corps' Environmental Advisory 
Board at its 1981 meeting in San Francisco was public 
involvement. The Board submitted twenty-one 
recommendations to the Chief of Engineers for improvement 
in this sphere. The EAB meeting was held 14-17 July. But 
within months (28 September 1981), the Director of Civil 
Works Major General E. R. Hieberg sent a memorandum to all 
Corps offices to discontinue over fifty advisory committees 
at the direction of the Department of the Army responding, 
in turn, to directives from the Reagan administration 
(Langton 1993).
When the actions of Interior Secretary James Watt and 
Environmental Protection Agency Administrator Anne Gorsuch 
Buford posed serious threats to environmental groups, they 
responded by increasing memberships and financial support, 
and a closer collaboration among the groups. Consequently, 
the environmental movement grew substantially in strength 
and influence during the Reagan years. Membership in the 
Sierra Club rose from 181,773 in 1980 to 490,708 in 1988, 
President Reagan's last year in office. Membership reached
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an all-time high in 1990 with 629,532 members (Sierra Club 
1997). During that same period, The Wilderness Society 
membership jumped from 48,026 to 224,953. The peak 
enrollment for that organization also occurred in 1990; 
404,320 members (The Wilderness Society 1997).
Concurrently, the construction activities of the Corps 
stagnated and in fiscal year 1984, for the first time, 
appropriations for operation and maintenance exceeded those 
for construction (U.S. Army Corps of Engineers 1985). This 
trend has persisted even after George Bush was elected 
President in 1988, on the platform of becoming the 
"environmental President". However, his actions did not 
always match his rhetoric; for the Corps, neither 
construction nor environmental work experienced great 
increases (Mitchell 1991).
Following President Bush's administration, President 
Clinton strove for the same goals, but a Congress dominated 
by the Republican party reduced federal spending and sought 
a balanced budget. Reductions in federal employment and 
spending followed as massive downsizing efforts were 
initiated. Funding and manpower have been reduced for 
virtually all agencies.
The Corps received its share of cuts; the civil works 
budget fell from $4 billion in FY-1994 to $3.3 billion in 
FY-1997, and the number of civilian employees has been cut 
by about 2500 in the same period (Sullivan 1997) . The
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Natural Resource Management Branches of the Corps have been 
abolished, and their functions have been collapsed into 
organizational structures which resemble those of the 
1960s. The organizational identities of natural resources 
and recreation have been obscured among the Operations 
Divisions in division and district offices. These 
functions are now carried out in the Technical Support 
Branches. On the Planning side, some Environmental 
Resources Branches remain, but their role has been greatly 
diminished owing in part, to the diminished importance of 
planning. A notable exception to this shift of emphasis on 
environmental work comes from the Fort Worth District where 
an Environmental Division was established in 1997; in this 
case, the environmental function is organizationally 
equivalent to engineering and operations. This exception 
is testimony to the sizeable autonomy afforded to Corps' 
district offices.
A Natural Resources Management Branch remains in the 
Construction, Operations, and Readiness Division in the 
Office, Chief of Engineers, Washington, D. C. This office 
has a small natural-resources section, but the majority of 
its resources and energy are directed to recreation 
management. As for environmental functions at headquarters 
in Washington, their identity has been entirely lost. The 
Environmental Resources Branch of the Planning Division has 
been abolished. A Policy Division was created in the Civil
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Works Directorate, much like the one which existed in the 
1960s and 1970s, but no part of that organization bears an 
environmental label.
The Corps' organizational structure bears a strong 
resemblance to the structure in place in the 1960s. There 
is one difference, however. In the 1960s, the Corps was 
dominated by engineers. In the 1990s, a more 
interdisciplinary workforce prevails. In addition to the 
engineers and economists, the Corps has added and retained 
biologists of all types, agronomists, geographers, 
geologists, anthropologists, chemists, physicists, 
foresters, and several other disciplines, most with 
advanced degrees. The result is a diverse team capable of 
handling the management of water resources as well as 
construction and planning. The role of the engineers may 
have diminished, but the scientific basis upon which the 
Corps was founded and has prospered for over 200 years 
remains healthy.
Despite the erosion of natural-resources-recreation 
functions in the Corps' organizational structure, 
recreation remains a visible part of the Corps mission.
The Corps now lists recreation and environment along with 
seven other business practices (navigation, flood and storm 
damage reduction, hydropower, regulatory, emergency 
management, support for others, and water supply) as part 
of its program to comply with the National Performance and
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Review Act. This Act requires federal agencies to approach 
their missions in a more business-like manner and to pursue 
the goal of cost-efficiency in government. The Corps 
emphasizes the role of recreation in the overall Corps' 
mission. While natural-resources management is given less 
attention, this function is regularly mentioned in speeches 
and in press releases by the Corps leadership - usually in 
the same context as recreation.
While the Corps acknowledges the importance of these 
functions, they currently receive less than $2 00 million of 
the Corps' average annual appropriation for civil works 
operations of over $3 billion dollars. Since 1980 
recreation O&M has averaged only $158 million per year 
(Table VII-4). Research to support the natural-resource- 
recreation management activities averaged only about one- 
half-million dollars annually ($546,000).
The Corps is currently at a crossroad. The 
construction mission, for which the agency has long been 
known, has been surpassed by operations and maintenance 
since 1984. While operations and maintenance is increasing 
in importance, the dilemma is that professional engineers 
generally do not relish the operation-and-maintenance work 
which is now the most stable part of the budget.
Opportunities exist for the Corps to maintain its 
posture as the nation's builders. The Corps historically 
has responded to changes in the national agenda strongly
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Table VII-4 
Annual Appropriations 
Total Civil Works,
Recreation O&M, and Recreation Research 
Fiscal Years 1980 - 1998
Fiscal Year Total Civil 
Works 
(Billions 
of Dollars)
Recreation 
O&M 
(Millions 
of Dollars)
Recreation 
Research 
(thousands 
of Dollars)
1980 3.2 82.8 685
1981 3 . 0 97. 0 672
1982 3.0 97.9 495
1983 3.4 118.5 480
1984 2.7 140.1 485
1985 2.9 111.8 460
1986 2.8 160.4 470
1987 3.2 169.0 535
1988 3.3 190.7 484
1989 3.3 164.2 500
1990 3.2 166.4 452
1991 3.3 174.2 500
1992 3.7 176.2 730
1993 3.7 179.6 668
1994 4.0 196.5 571
1995 3.5 210.3 658
1996 3.2 198.3 561
1997 3.3 190.6 529
1998 4.1 177.3 450
Sources: Annual Reports of the Secretary of the Army on
Civil Works Activities, 1980 - 1997. Personal 
communications with Ms. Judy Rice, Natural 
Resource Management Branch, Office, Chief of 
Engineers, 8 December 1997.
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and positively. There are signs that the agency is 
accepting the challenge again. It is generally accepted 
that new major construction efforts such as those built by 
the Corps will not be forthcoming. Once the reservoirs 
have been completed, they must be operated, maintained, and 
managed. The Corps continues to perform that mission with 
as much assistance from nonfederal agencies and others as 
possible.
Engineering challenges may lie in the restoration of 
water resource projects and systems. Changing priorities 
over time caused by population shifts, technological 
advancements, and other phenomena have resulted in 
priorities for water use which are quite different than 
those which were addressed when some of the older projects 
were planned and designed. Retrofitting some of those 
projects to meet today's and tommorrow's demands require 
skills and experience that the Corps uniquely possesses.
Cleanup of hazardous and toxic wastes has been a 
priority mission of the Corps for several years, and it is 
likely to continue. Skills of engineers and the 
interdisciplinary professional teams that the Corps has 
assembled since the 1960s are invaluable in this major 
mission area.
The Corps will draw upon its rich heritage of facing 
challenges, applying scientific methods, its strong 
military leadership, and its long history of positive
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working relations with Congress to shape its future in such 
a fashion that it is complementary and supportive of the 
nat ion's future.
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CHAPTER VIII 
DISCUSSION AND CONCLUSIONS
1. SYNOPSIS OF MAJOR POLICY EVENTS
We have seen how a military construction agency has 
been thrust into the role of managing natural resources and 
outdoor recreation for civilian use of much of the nation's 
water resources. The evolution of the Corps of Engineers 
as a water-resources development agency came about 
incrementally, over a period of time, as did the formation 
and growth of the organization itself.
The Corps' response to external events has led to 
policy changes which have shaped the organization's civil- 
works mission. The Corps has reacted to external forces 
and events in a variety of ways: resistance, willing 
acceptance, acquiescience, or disregard. Often, the Corps 
has been a key participant (directly or indirectly) in 
shaping events which led to significant policy changes.
The incremental evolution of the Corps' water-resource 
policy is consistent with, but more complex than, models of 
policy development described in the literature. The 18 
Steps to Glory is an example. The planning process for 
Corps' projects developed incrementally in response to 
needs and demands for careful consideration of all aspects 
of water-resources development. Inclusion of economic and 
environmental analyses along with the engineering aspects 
became increasingly important to justify the costly
278
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projects which have such tremendous impacts on the 
landscape and socio-economic structure of important regions 
and the nation as a whole. Full disclosure of significant 
actions and close coordination with other agencies at all 
levels of government, interest groups, and the private 
sector add to the complexity of the process.
Kingdon's (1995) account of the convergence of 
problems, policies, and politics, after bombardment by a 
host of external influences, to bring about significant 
policy changes serves as a useful model of Corps' water- 
resource policy development. Concepts and models set forth 
by Ogden (1991), Dye (1992), Smith (1995), and Yaffee 
(1997) are validated by the Corps' experience.
In typical military and engineering fashion, the Corps 
has tackled large, controversial projects which were often 
highly visible and politically sensitive. Major successes 
have provided the foundation upon which to build a large 
and strong organization. Even when faced with defeat on 
specific issues, the Corps has won support for other 
projects which were equally challenging. Congressional 
delegates have generally enjoyed favorable relations with 
the Corps. Many large public works projects for which the 
Corps had the lead served as the vehicle for pumping 
federal funds into congressional districts to initiate and 
sustain economic growth.
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The Corps has earned an international reputation as a 
problem-solving organization. That fact is advertized on 
the cover of several brochures and pamphlets (U.S. Army 
Corps of Engineers 1995, 1996c): "The Nation's Problem 
Solvers Since 1775." With the focus of the agency's energy 
on problems, one can see why recreation and fish-and- 
wildlife have been accepted as by-products of other 
conventional purposes. They are not "problems" from the 
engineer's standpoint, since little in the way of 
structural support or engineering expertise is required to 
solve them. It is more accurate to see these functions as 
unexpected wind-fall benefits for reservoir development 
which require relatively little investment of scarce 
federal funding.
The Corps has often been single-minded in its pursuit 
of its mission. Toward that end, it has mobilized support 
for its views in ways that have invited often harsh 
criticizm. A case in point is the foreword to Muddy Waters 
(Maass 1951:ix-xiv) by Secretary of the Interior, Harold 
Ickes, (1933-1946) in which he described the Corps as 
"...the most powerful and most pervasive lobby in 
Washington." He went on to say that: "...they not only 
regard themselves as independent of the Secretary of the 
Army and the Secretary of Defense, but even of the 
President." He noted the Corps' defiance of presidents 
Hoover, Roosevelt, and Truman. The Corps, he claimed was
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the most lawless and irresponsible federal group that ever 
attempted to operate in the United States, either outside 
of or within the law.
Setting aside the hyperbole, the Corps is an old and 
conservative organization which does not always accept 
change easily. Consider the early conservation efforts to 
construct reservoirs to hold spring flood waters for use 
later in the dry season (Hays 1959). Promoted by President 
Theodore Roosevelt and several leading conservationists in 
the early 1900s, this notion of multiple-purpose river 
development coincided with the multi-purpose and sustained- 
yield concepts of forest management espoused by Gifford 
Pinchot and others who favored the efficient use of 
American resources (Hays 1959). Hays describes the Corps' 
staunch resistance to these ideas. The Corps took a very 
narrow view of its role in water-resource development. 
Rivers were seen as transportation corridors, and the 
Corps' mission was to keep them open for navigation. In 
1824, Congress provided direction for the Corps to improve 
navigable streams (U.S. Congress 1824), and in 1866 
Humphreys' survey work on the Mississippi River was 
concluded (Hays 1959, Barry 1997). By the latter date, the 
Corps was firmly entrenched in the navigation business. It 
did not seriously consider other potential water uses of 
equal importance. The functions of water-power, 
irrigation, and drainage were regarded as secondary by the
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Corps (Hays 1959) . Accordingly, studies of the development 
of multiple water uses were not proposed by the agency. 
Rather, examinations of multiple purpose water-resource 
usage were conducted primarily by the U.S. Geological 
Survey.
The Corps maintained its emphasis on navigation thanks 
to its considerable influence with Congress. But, 
challenges to the organization ensued. President Theodore 
Roosevelt appointed an Inland Waterways Commission in 1907 
to investigate and report on the development and regulation 
of inland waterways. In his message to Congress in 1908, 
Roosevelt challenged existing federal policy which regarded 
navigation as of paramount importance. He called for 
consideration of comprehensive planning for water resources 
(Maass 1951). According to Maass, congressional allies of 
the Corps took offense and saw the President's request as a 
ploy to remove the Corps from water-resources development. 
In 1908, when Rivers and Harbors Congress President, Joseph 
E. Ransdell of Louisiana, proposed to eliminate the Corps 
entirely by transferring its navigation work to a civilian 
department of public works (Hays 1959) , the Corps' 
congressional allies mobilized and defeated that effort.
While multiple-use management and basin-wide river 
development captured the imaginations of American 
conservation leaders early in the twentieth century, the 
Corps resisted. Hays (1959) notes that such a broad
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approach to natural-resource management necessarily 
involved federal officials from several agencies - both 
land and water - in a common venture. Moreover, the idea 
of maximum development required multi-purpose development; 
hence engineering works for the singular purpose of 
improving navigation inevitably conflicted with other uses 
which might yield even higher benefits. The danger of 
multi-purpose management was that the Corps might surrender 
its autonomy and become subordinate to agencies with 
entirely different objectives. Worse, the function of 
navigation, which had served the Corps so well for so many 
years, could lose out to other water uses. The Corps thus 
persisted in its opposition for three major reasons: l) its 
strong interest in navigation; 2) its willingness to defer 
to Congress; and 3) its desire for complete autonomy (Hays 
1959).
The Corps' focus on navigation still prevails.
Studies are currently underway to increase the length of 
lock chambers at some or all of the twenty-six locks and 
dams on the Upper Mississippi River System from 600 feet to 
1200 feet. Movement of long tows exceeding the 600 feet 
capacity through the existing locks requires double 
lockage, i.e., the tow must be broken into two lockages, 
resulting in delays, particularly at St. Louis, the lower 
end of the Upper Mississippi River System. The agency is 
attempting to adopt ecosystem or basin-wide management as a
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planning and operational paradigm. But, change comes 
slowly, and the focus of the study is clearly on expediting 
commercial river traffic, with relatively little attention 
to the ecological consequences of the improvements.
The Corps resisted building reservoirs except for 
navigation support until the devastating floods of the 
1920s and 193 0s. The first flood-control reservoirs were 
not authorized until 1936, and the first multi-purpose 
reservoirs did not appear until the 1960s and in response 
to growing demands for a variety of water uses. In 
summary, the Corps initiated navigation work in 1824 (U.S. 
Congress 1824) ; thus began the civil-works mission. More 
than a century later, in 1936, Congress assigned 
responsibility for flood control. Recreation and fish-and- 
wildlife were added as project purposes in 1965, although 
authority to engage in these functions had been granted in 
1944. In essence, by the mid-1960s flood control, 
recreation, and fish-and-wildlife were effectively meshed 
with the initial and historic purpose of the agency's 
civil-works mission: navigation.
Once the Corps received authorization for reservoir 
construction to serve other purposes in addition to 
navigation, reservoir development became a major mission 
for the agency. The reservoir program has expanded and 
contracted over time. Ninety-one reservoirs were 
authorized and only thirty-six were constructed by 1935.
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All of these were built for navigation. The 19 36 Flood 
Control Act authorized 221 flood control projects of which 
sixty-three were ultimately built. This was the entry of 
the Corps into reservoir development and, with the large 
public demands for recreation following World War II, its 
entry into natural-resources and recreation. Large numbers 
of the reservoirs which were authorized in 1936, and in 
subsequent years until 1950, were constructed during the 
post-war period and into the mid-1960s when both project 
authorizations and construction began to decline. Since 
1970, only four reservoirs have been authorized and 109 
have been completed. This illustrates the long lag period 
between project authorization and completion which is due, 
largely, to the complex "18 Steps to Glory" planning 
process.
During the late 1960s and early 1970s, the Corps, 
along with several other federal agencies, came under 
attack on two fronts. First, came the demands for a more 
open decision-making process. Second, was the rise of a 
major new public policy requiring assessments of the 
environmental impacts of significant federal actions. The 
Corps responded exceptionally well to both of these 
challenges according to Mazmanian and Nienaber (1979), and, 
as a result, the complexion of the organization has 
changed. It is still a cautious, conservative agency, but 
the work force is much more interdisciplinary, the flow of
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public involvement is smoother, and the appreciation for 
environmental values is greatly improved.
The focus of the Corps' activities has been, quite 
naturally, the planning, design, and construction of 
structural solutions to water-related problems.
Recreational use of water-resource projects has not been a 
high priority. Neither has the stewardship of lands for 
fish, wildlife, or similar uses. Natural-resource- 
management has traditionally been subsidiary to other 
purposes. For example, soil-erosion control is a valid 
natural-resources-management issue. But, Corps' actions on 
erosion have been motivated largely by the need to reduce 
siltation in reservoirs, to maintain adequate water storage 
capacity, or to maintain the structural integrity of 
structures such as levees and dams. Maintenance of 
sufficient topsoil for agriculture is not viewed as within 
the scope of Corps' responsibilities; that concern is 
incidental to other activities which fall within the Corps' 
mission.
During the mid-1970s, in the middle of the 
environmental movement, the Corps was forced to consider 
nonstructural alternatives for flood control, consistent 
with the advice of Gilbert White and his colleagues 
(Mazmanian and Lee 1975) . The techniques of flood-proofing 
buildings by elevating them, adoption of zoning in flood 
plains and other methods were accepted and implemented only
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on a small scale. Structural solutions are what engineers 
are trained to develop and more costly alternatives are 
often preferrable for congressional allies and to boost 
local and regional economies.
The agency is the largest provider of water-oriented 
recreation use in the United States. That said, the 
funding for recreation relative to the overall civil-works 
budget is small. The high volume of reservoir usage is due 
in large part to the excellent cooperation of state and 
local governments. Historically, other public agencies and 
private entreprenuers have spent funds equal to those spent 
by the Corps for recreation development, operation, and 
maintenance (Hamilton 1981). Since 1965, costsharing has 
been required for recreation and fish-and-wildlife 
enhancement.
Several major policy events led the Corps into 
reservoir development, and, inadvertently, into recreation 
and fish-and-wildlife management. In addition, many policy 
changes have come in the form of Flood Control Acts in 
response to major floods which attracted national attention 
and resulted in action by Congress and the Administration. 
During the nineteenth century, the national need for safe 
navigation routes allowed the Corps to clear and maintain 
major rivers for that purpose. The floods of 1927 and 1936 
were particularly important in that they provided the 
impetus for legislation which ultimately resulted in the
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construction of many reservoirs for navigation and flood 
control, but which also proved to be significant 
recreational and fish-and-wildlife resources.
Another Flood Control Act, the Act of 1944, represents 
an important milestone. Section 4 of the Act is 
particularly significant because it directed the Corps to 
manage recreation and fish-and-wildlife directly and 
through arrangements with other agencies. Curiously, this 
provision was inserted as the result of the insistence of 
one state, Ohio, that the Corps provide state parks with 
long-term leases at reservoir sites.
In 1965, the Federal Water Project Recreation Act 
declared that recreation and fish-and-wildlife functions 
were project purposes. The Act also required nonfederal 
costsharing for new recreation developments or for fish- 
and-wildlife enhancements. This represents a more 
restrictive policy regarding state and local involvement 
since the 1944 Act did not include costsharing 
requirements. In the Administration's implementing 
directive for the 1965 Act, costsharing provisions were 
retroactively applied to projects authorized prior to 
enactment of the law (contrary to the provisions of the 
Act) .
The National Environmental Policy Act of 1969 is the 
most recent legislative event which has affected the 
natural-resources-recreation function of the Corps.
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Motivated by the necessity of maintaining planning and 
construction schedules of several large projects, the Corps 
responded quickly and professionally to this national 
policy. The planning process was adapted to accommodate 
increased public involvement; employees were hired with 
backgrounds in the biological and social sciences, 
archaeology, and other related disciplines; an 
Environmental Advisory Board was established for the Chief 
of Engineers; several new directives were issued on how to 
comply with the law; and a number of training programs were 
initiated to keep the professional staff current on 
technology. Many court challenges ensued, particularly 
from nongovernmental environmental organizations, but the 
Corps prevailed in most of them. Once again, the linear 
attitude toward meeting an objective, common among 
engineers and military officers, and the agency's reliance 
on scientific methods prevailed.
2. THE CORPS TODAY
The Corps of Engineers historically has confronted 
many challenges, and generally has adapted and prevailed. 
When faced with the need for military construction during 
war and peacetime to support the Army and keep it ready for 
rapid mobilization, the Corps responded quickly and 
professionally. The birth and growth of the agency were 
the rewards. The Corps rose to the challenge when 
engineering expertise was required to help open western
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routes to a new nation. This success led to the 
establishment of the civil-works mission and the ensuing 
missions of water-resources planning, development, and 
management. When demands were placed on the organization 
to provide sound economic justification for water-resource 
projects, the Corps responded by hiring civilian economists 
into an agency almost exclusively dominated by engineers. 
Besieged by the environmental movement to give greater 
consideration to environmental impacts of large 
construction projects with massive impacts on the 
landscape, the Corps responded by employing 
environmentalists in various disciplines and instituting 
policies for environmental protection.
The role of the Corps as the Army's military 
engineering and construction arm seems secure. The Corps, 
as a military unit, is broadly responsible for military- 
engineering, military construction, and military 
engineering training programs. No other agency possesses 
the depth and breadth of capability to compete with the 
Corps for that mission.
The future of the Corps' civil-works mission is less 
certain. High government officials have long-questioned if 
the Corps is the appropriate organizational structure for 
water-resources management. In January 1937, President 
Roosevelt transmitted to Congress a report of his Committee 
on Administrative Management recommending the establishment
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of a permanent Natural Resources Board as a planning arm of 
the President. The proposal was strongly opposed by 
supporters of the Corps on grounds that such an 
organization would usurp the civil-works responsibilities 
of the Corps (Maass 1951). In 1945, when President Truman 
requested Congress to reenact the Reorganization Act of 
1939, which had expired by statutory limitation in 1941, he 
specifically asked that no agencies be exempted from its 
provisions which transferred certain powers from agencies 
to elected officials. However, when the Reorganization Act 
of 1945 was passed by Congress in response to his request, 
only one agency enjoyed protected status: the Corps of 
Engineers (Maass 1951). These incidents are suggestive of 
the power that the Corps could exert against legislation it 
regarded as harmful to its mission.
But the problem of conflicting and overlapping roles 
of federal agencies persists. Drew (1970) notes the case 
of the duplicative efforts of the Corps, the Bureau of 
Reclamation, and the Tennessee Valley Authority. She 
points out that the Corps dams wild rivers while the 
Department of Interior tries to save them. To resolve 
these problems, several Presidents have advocated the 
consolidation of federal natural-resources-management 
responsibilities into a single, or at least into fewer, 
agencies. In the 1920s, President Harding supported a plan 
to transfer all of the non-military water-resources
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functions of what was then the War Department to the 
Department of the Interior. In the same decade, President 
Hoover established by Executive Order a Division of Public 
Works in the Department of the Interior to assume the civil 
functions of the Corps. His proposal was rejected by 
Congress (Schmid 1971).
The first Hoover Commission in 1949 proposed to 
transfer the Corps to a new Water Development Service to be 
established in the Department of the Interior. The House 
Public Works Subcommittee disapproved the proposal stating 
it was "...far from convinced that the advantages of 
consolidation would outweigh the disadvantages" (U.S. 
Congress 1952:37). The second Hoover Commission 
recommended in 1955 creation of a Water Resources Board in 
the Executive Office of the President to coordinate all 
water-resources planning and budgeting, but no agencies 
would be moved (Schmid 1971). One Congressional member of 
the Commission filed a dissenting statement which strongly 
objected to the proposal on the grounds that it would 
narrow the sphere of Congressional decision and insulate 
Congress from the authorization process (Commission on 
Organization of the Executive Branch of the Government 
1955).
More recent schemes have favored creation of a super- 
natural-resources department with two major organizational 
divisions - one, land-based, the other, water-based. The
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water-based organization would contain the Tennessee Valley 
Authority, the Bureau of Reclamation, and the Civil Works 
Directorate of the Corps. None of these schemes have been 
successful. The most recent attempts were made by 
presidents Nixon and Carter. President Nixon was 
successful in getting his fallback position accepted. The 
Environmental Protection Agency was established in 1972 
(Muhn and Stuart 1988).
Nelson (1995) has recently recommended the abolition 
of the Department of the Interior, although he 
realistically acknowledges that any attempt would face
great political obstacles. For the most part, he
recommends that the existing missions of Interior's 
agencies be transferred to state and local governments, 
private enterprize, or to new private or public 
corporations formed to assume the responsibilities. Nelson 
also recommends the abolishment of the Bureau of
Reclamation and the transfer of some of its duties to the
Environmental Protection Agency and others to the Corps.
In his analysis of the roles of the Corps and the 
Bureau of Reclamation, Feldman (1995:180) states: "None of 
these agencies want to destroy natural resources or to 
exclude interest groups from participation. Were this the 
case, it would be easy to challenge current policy.
Instead, these agencies are guided by an ideology that is 
simply too narrow to accommodate the entire range of social
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concerns about natural resources.1 He later states that 
Corps' water-resource policies are distinctly military, and 
are characterized by resistance to public scrutiny, an 
adherence to narrow criteria for policy evaluation, and 
resistance to change.
Despite these critiques of Corps' actions, the agency 
has endured and compiled many successful achievements. The 
construction and operation of over 450 lakes across the 
country have played an important role in the development 
and growth of the United States. Direct and indirect 
impacts include construction of major highways and other 
transportation facilities, establishment and expansion of 
communities and cities on or near the lakeshores, and 
industrial and commercial development. The Corps has 
played an important part in the evolution of the nation's 
socioeconomic infrastructure. In addition to the 
recreation benefits of the reservoirs, they are credited 
with a savings of $13.7 billion in average annual flood 
damages, facilitating movement of over two billion tons of 
waterborne cargo per year on waterways maintained by the 
Corps, and delivering 24 percent of the nation's hydropower 
(U.S. Army Corps of Engineers 1996).
A new and different set of circumstances confronts the 
agency in the 1990s. The civil-works construction program 
has been centered around water resources, but the 
construction of large dams seems to have run its course in
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the United States. Some work of this nature will continue 
on the international scene, particularly in developing 
countries, but most water-resources work is now focused on 
operations and maintenance activities. Maintenance 
dredging and the maintenance of reservoirs remain important 
functions. This is reflected in the Operations and 
Maintenance appropriations to the Corps which have exceeded 
those for Construction for over a decade. And, of course, 
a small part of the O&M requirement involves natural- 
resource-recreation management.
The Corps no longer provides the nation's sole 
engineering capability. Competition abounds for large 
construction projects. Domestic and foreign firms are 
quite capable and competitive. Other federal agencies have 
amassed considerable engineering capability. The Bureau of 
Reclamation and Tennessee Valley Authority, as examples, 
are known for their water-resources expertise, and the 
Federal Highway Administration has established engineering 
expertise in public works.
Although flood control, navigation, and water supply, 
have long-been the focus of the Corps' civil-works 
activities, recreation's popularity at Corps' reservoirs 
cannot be ignored. The return on investment for recreation 
is highly favorable. For each public dollar invested in 
the program, seven dollars of public benefits are generated 
(Zirschky 1996). Jackson et al. (1996) found that the
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direct and indirect effects of the economic activity 
created by recreational visitors and tourists using Corps' 
lakes result in 617,000 full- and part-time jobs with an 
average salary of $18,300. In 1994, recreation visitors 
spent over $12 billion. The nonmonetary benefits of the 
Corps recreation program have not been measured.
Over 25 million people, ten percent of the nation's 
population, visit a Corps' lake at least once each year, 
and recreation visitation increases each year. Usage in 
1996 totalled 385 million recreation visits (U.S. Army 
Corps of Engineers 1996) . Recreation use is also intense. 
Of the total outdoor-recreation use on federal lands, about 
thirty percent takes place at Corps' lakes which together 
constitute only two percent of the federal land base 
(National State Parks Directors Association 1989, U.S. 
Department of the Interior 1992).
In 1987 Rand McNally rated the top retirement places 
in the United States (Boyer and Savageau 1987) . Seven of 
the top ten communities rated best overall for retirement 
were on or within 2 5 miles of a Corps' lake. Table VIII-l 
shows the preferred retirement locations and the 
corresponding Corps' lake in order of priority as 
determined by Boyer and Savageau. In addition, Mountain 
Home, Arkansas, on the shores of Bull Shoals Lake, was 
ranked number eleven. Although several factors, e.g., cost 
of living, medical services, etc., were used as criteria in
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this rating, the importance of a major body of water nearby 
should not be discounted. First, the attraction of water,
Table VIII-1 
Top Retirement Places Relative 
to Corps1 Reservoirs 
1987
Retirement Place Corps' Lake
Murray, KY Barkley Lake
Clarkesville, GA Lake Hartwell
Hot Springs-Lake Ouachita, AR Lake Ouachita
Lake Tenkiller, OK Lake Tenkiller
Fayetteville, AR Beaver Lake
Zion, UT none
Brownsville, TX none
Bloomington, IN Monroe Lake
San Antonio, TX Canyon Lake
Port Angeles, WA none
Source: Boyer, Richard and David Savageau. 1987.
Retirement Places Rated.
the recreational opportunities it provides, and the 
associated public land are key attractions for use of 
leisure time. Second, ammenities such as educational 
facilities and medical services that have located near 
these lakes represent an indirect impact of water-resources 
development. Permanent residential and commercial 
development, following closely behind intitial development 
for secondary or vacation homes, has resulted in the rise 
of established communities around many lakes.
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The speculations of the Outdoor Recreation Resources 
Review Commission in 1964 have proven true. First, water 
has become a focal point for outdoor recreation; to wit, 
the heavy demands on Corps lakes. Second, the amount of 
acreage available for outdoor recreation is less important 
than its location. While Corps' reservoirs constitute only 
a small part of the total amount of land available for 
recreation (small enough to be consistently overlooked by 
leading analysts of recreation and natural resources issues 
and to receive only secondary attention in a construction 
agency) the proximity of these relatively small 
installations to major population areas has been a key 
factor in their enormous popularity.
Major demographic changes since World War II have 
contributed to increased recreational use of Corps' 
reservoirs and to expanded residential and commercial 
development near them. In his projection of future trends, 
Michener (1970) noted the ongoing population shift to 
suburbs and smaller communities and suggested that cities 
might easily become obsolete. New concepts in management 
and new capacities to conduct government and industry can 
be run from any location; the city has lost its appeal and 
leverage according to Michener. Clearly, advanced 
technology and transportation systems have facilitated 
dispersion into remote locations in many sectors of
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business and contributed to the increased recreational use 
of Corps lakes.
Eight states account for over fifty percent of the 
economic effects of recreation at Corps' reservoirs 
(Jackson et al. 1996) . Those states are Arkansas,
Missouri, Texas, Georgia, Tennessee, Kentucky, Oklahoma, 
and Indiana. The authors explain that most of these 
economic impacts are associated with recreation 
opportunities which result in visitor spending in the 
state.
In the first half of the 1970s, the Corps attempted to 
introduce more effective management of recreation and 
natural resources. On the heels of NEPA and while the 
environmental movement was in full swing, the Corps issued 
broad policy guidance on natural-resource-management. 
Lakeshore management regulations were put in place, 
professional natural-resource managers and rangers were 
hired and placed into professional civil service job 
series, and several important studies were conducted to 
evaluate the program and provide direction. This provided 
the impetus for development of a cadre of professional 
resource-management staff which now serves the visitors to 
Corps lakes. Research indicates very high satisfaction 
among users of Corps parks (Vogel and Titre 1997) .
Although the nucleus of professional managers remains 
in place at individual reservoirs and at district and
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division offices throughout the country, realignments in 
the Corps' organizational structure have deemphasized the 
role that they play. Elimination of the Natural Resource 
Management Branches in divisions and districts has placed 
those staff members in Technical Services Branches along 
with flood-control and other technical personnel. In these 
offices, the natural-resource-management function has lost 
its identity. Resource managers at reservoirs now report 
to Operational Project Managers who oversee multiple 
reservoirs for all project purposes. The Resource 
Managers, who previously reported directly to the 
Operations Chief in the district or the District Engineer 
himself, have lost their direct lines of communications 
within the agency.
Restructuring and downsizing of the Corps' Civil Works 
Directorate in support of President Clinton's and Congress' 
actions to balance the federal budget have resulted in a 
new streamlined divisional structure which is twenty 
percent smaller than before the reorganization. Moreover, 
the FY 1995 budget was reduced by nearly $600 million or 15 
percent of the $4 billion budget of the previous year. The 
final FY 1996 appropriations resulted in a further 
reduction of $126 million below FY 1995 appropriations 
(Secretary of the Army 1996, 1997).
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3. THE FUTURE
The Corps' construction of water-resource projects has 
declined sharply, and that decline is expected to continue. 
Any new projects must emphasize high-priority benefits and 
be based on solid economics and assured costsharing. Long 
(1993) points out that with mounting pressures to balance 
the national budget, mandatory programs (e.g., national 
defense and entitlements) will continue to be funded while 
discretionary programs are subject to increasing 
competition. In consequence, the entire civil-works 
program is currently under considerable pressure to cut 
budgets and manpower. Given that the Corps' reputation has 
been built on flood control and navigation and the 
functions of recreation and fish-and-wildlife became Corps' 
programs almost by accident and have been maintained at low 
levels relative to the conventional purposes, the prospects 
for these latter functions are not good.
The fate of the civil-works mission is a looming 
question in all quarters of the Corps. The Corps' mission 
in civil construction is clearly waning. Likewise, the 
Corps' planning function which supports construction is at 
a low ebb. The organization must turn its attention to the 
operation and maintenance of projects which are already 
constructed. This is not a popular agenda for many 
professional engineers, but the fact is that only so much
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infrastructure can be built - and once built, it must be 
operated and maintained.
To be sure, the Corps has been a national leader in 
soliciting nonfederal cooperation in project development 
and administration. But, state and local governments have 
only so much capacity to assume these responsibilities. 
Intuitively, Corps' leaders recognize that those limits 
have about been reached, although no studies have been 
conducted to determine exactly what incentives are needed 
to encourage additional partnerships (Lewis 1997).
These problems notwithstanding, the Corps cannot walk 
away from its management obligations. For the Corps, 
natural-resource-recreation management is an obligation 
that has become over the past half century an important 
part of the agency's overall mission. Like its sister 
multipurpose agency, the Forest Service, this function has 
expanded rapidly and it must now be managed professionally. 
But, also like the Forest Service, this role must be 
accommodated without losing sight of the agency's 
traditional primary mission. The Forest Service, for 
example, came under attack by certain Congressmen in 1997 
for emphasizing recreation in its long-term goals at the 
expense of commodity uses (Federal Parks & Recreation 
1997). Representative John Doolittle (R-California) 
challenged Under Secretary of Agriculture Jim Lyons' 
assertion that recreation will provide more than 75 percent
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of the economic benefits from the national forests in the 
future. Doolittle stated that "...recreation can't 
substitute for 'high-powered manufacturing jobs'".
Doolittle added, "Recreation is great if it's all you have, 
but it isn't and it shouldn't be the mainstay of 
communities." (Federal Parks & Recreation 1997:9). Corps' 
leaders undoubtedly are aware of such attitudes in 
Congress, and, presumably, would like to avoid similar 
confrontations in their congressional interactions.
As for the Corps' natural-resource-recreation 
responsibilities, the agency requires a nonfederal sponsor 
for all new facilities, but few are stepping forward. 
Existing facilities are already heavily managed by others. 
Forty-three percent of the 4,400 recreation areas are 
leased to states and local governments, and the operations 
of all 400 marinas are leased to private investors (U.S. 
Army Corps of Engineers 1995).
Recreational use has grown continually since the first 
Corps' reservoirs were discovered by the public. Since the 
reservoirs are built and operated with public funds, the
Corps' posture is one of providing public access to them.
Only modest fees are charged for use of highly developed 
facilities, e.g., camp sites, beaches, and launching ramps. 
These have not deterred use of these facilities, and
visitation has continued to increase.
R eproduced  with perm ission o f the copyright owner. Further reproduction prohibited without perm ission.
3 0 4
The transfer of the Corps' recreation and natural- 
resource management to other federal agencies is unlikely. 
Attempts by past administrations to reorganize the Corps 
have been unsuccessful. In any event, any reorganization 
would have to be carefully orchestrated and implemented to 
be successful, once the sizeable political barriers were 
overcome. The establishment of a new bureaucracy or 
changing the names of existing ones would not insure 
success or a change in behavior.
Clearly, the Corps has land-management 
responsibilities. These are part and parcel of 
administering over eleven million acres of public estate.
It is also clear that the agency has performed its 
recreation-resource management responsibilities reasonably 
well, albeit often reluctantly. If these programs were to 
be removed from the Corps and reassigned, the logical 
destination, under the current federal organizational 
structure would be the Department of the Interior. The 
agencies within Interior have single-purpose missions and 
careful coordination with the Corps on integration of 
recreation and natural-resource management with other 
reservoir functions would be required.
The U.S. Forest Service, of the Department of 
Agriculture, might be the most appropriate recepient. That 
agency understands multiple-use management better than any 
other, and is the best equipped to manage complex projects
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with large, diversified customer bases. Indeed, it was the 
Forest Service, under Pinchot's leadership, that initiated 
multiple-use management; the Corps reluctantly came around 
to this position several years later.
The Corps is at a crossroads in its civil-works 
program. History, tradition, and the expertise of its 
leaders weigh heavily in favor of more construction, but 
such opportunities are few and they continue to diminish in 
the American water-resource arena. The Corps is engaged, 
however, in some large water-resource development projects 
in some foreign countries, particularly in developing 
nations. Competition for existing major projects has also 
increased. What are the alternatives? An emerging mission 
in which the Corps has already developed considerable 
expertise and has established some credibility involves the 
cleanup of hazardous and toxic wastes. This is a promising 
mission, and the Corps has been heavily involved with the 
Environmental Protection Agency and others on several large 
projects in urban areas, at military installations, and in 
conjunction with dredging and ocean-dumping work (National 
Research Council 1997). Although enormous amounts of funds 
are spent annually to clean up areas abused by human 
activity, it remains to be seen if this mission area is 
large enough to sustain the agency for an extended period.
Environmental restoration work is also being 
undertaken by the Corps. This field is akin to the cleanup
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activities. It involves correcting mistakes that humans 
have made on the landscape in their quest for progress. 
Until very recently, for example, national policy has 
favored the reclamation of wetlands for agricultural, 
residential, and commercial development. As a result, an 
important resource has been lost. Now, faced with a 
severely depleted inventory of wetlands and armed with new 
knowledge about their beneficial functions, our national 
policy is to preserve, maintain, and augment wetland areas 
where possible. Since much of the drainage of these 
wetlands was the result of Corps' projects, an opportunity 
exists to use that same engineering expertise which drained 
the wetlands to restore them.
In both of these cases the Corps has played an 
important role in developing legislation to support the 
work. If these two examples can be used as guides, the 
organization appears to be moving toward environmental 
engineering.
An area which has not received much attention, except 
tangentially in some of the restoration work, involves 
retrofitting existing reservoirs. Several reservoir 
projects are many decades old. They were planned, 
authorized, constructed, and are now operated for purposes 
which once were valid, but are no longer. Changes have 
overtaken the original problems. Consider Lake Texoma 
located on the Red River on the border between Texas and
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Oklahoma. It was constructed partly to control flooding of 
agricultural land downstream of the dam. When it was 
built, the project was rural in character, but the 
construction of Interstate Highway 35 from Dallas-Ft. Worth 
north to Oklahoma City and the upgrading of state roads 
increased traffic to the lake. Residential development 
around the lake has grown since it was impounded in 1942, 
and the practice of holding flood waters behind the dam in 
order to prevent downstream flooding now causes property 
damage around the reservoir.
Restudies of projects with situations similar to that 
of Lake Texoma are in order; such projects could become an 
important mission area for the Corps. Structural or 
operational changes to meet today's and tomorrow's needs 
are needed at several projects.
The Corps' leadership is faced with a decision.
Should they attempt to maintain the traditional engineering 
role which the Corps has occupied for so long, or should 
they cultivate new missions in environmental remediation.
At the present time it appears that the Corps is trying to 
have it both ways. The agency appears to be merging 
environmental interests and engineering thus making the 
Corps the nation's environmental engineers.
The conceptual model of policy development advanced 
earlier is one of adaptive incremental ism. That model 
explains the Corps' entry into civil-works, its adoption of
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multiple-purpose management concepts (albeit following a 
period of long and bitter resistance), its development and 
application of the complex planning process known as the 18 
Steps to Glory, and the introduction of non-engineering 
professionals into the organization beginning with 
economists and social scientists in the mid-1960s and 
environmentalists in the early 1970s.
The Corps has followed that model, and it will 
probably continue to do so in the future. That model has 
served the agency well and has enabled it to exert a 
powerful influence on American life. As with any situation 
involving high degrees of risk and uncertainty, the Corps 
will proceed cautiously. In all likelihood, the agency 
will build on its strengths and its successes. The obvious 
ones are planning and construction expertises. The 
environmental successes the Corps has enjoyed since 1970 
may constitute a point of departure for new mission areas 
in environmental restoration and toxic waste cleanup. It 
is unlikely, however, that the Corps' engineering tradition 
will permit the mounting of a proactive campaign in 
natural-resources-management.
The current situation resembles, in some ways, the 
Corps' resistance to multiple-use management concepts 
earlier in this century (Hays 1959). The Corps held 
stubbornly to the single-purpose notion that navigation was 
the predominant function of rivers; it refused to
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incorporate flood control and other purposes which were 
considered as secondary to navigation planning and 
construction. Over time, the agency was compelled by 
circumstances to acknowledge other water-resource uses, 
including recreation and fish-and-wildlife, as valid 
considerations; multiple-use management which the Corps so 
strenously resisted, has now become the main theme in the 
Corps' water-resource development mission.
Change has come slowly. The reluctance of the Corps 
to hire economists was overcome by congressional demands 
for precise economic analyses of projects; and 
environmentalists were brought into the organization in 
response to the environmental movement, NEPA, and 
environmental legislation of the early 1970s, and more 
ironically, as a means of preserving construction projects 
authorized or underway. The waning of the construction 
mission and the growth of the operation-and-maintenance 
mission are forcing the agency to consider alternatives to 
large construction projects. One such alternative involves 
engineering, but of a different sort than the traditional 
civil engineering that has been the mainstay of the Corps 
since its inception. Environmental engineering may not be 
as desireable as construction engineering, but it at least 
preserves the engineers' role.
As existing projects age, they must be maintained and 
managed to provide the public benefits for which they were
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built. No agency is in a better position to continue that 
function than the Corps of Engineers. This mission is an 
important one, and will likely continue.
One important justification for the Corps' civil-works 
mission has been to maintain a ready military and civilian 
force which can respond quickly and decisively in times of 
a national emergency. No other governmental functional 
unit can provide such opportunities for training Army 
personnel during peace-time. This justification, perhaps 
above all others, is why the Corps will probably prevail 
over its current crisis in mission.
Additional support for recreation and fish-and- 
wildlife management is not expected. Although these 
management functions are generally regarded within the 
Corps as a by-product of navigation and flood-control 
projects, the Corps' facilities and field-management 
support for these functions are currently superior to those 
of most other agencies. The cadre of professional resource 
managers and rangers responsible for high-quality 
management at Corps' lakes will continue to maintain high 
standards. They should not, however, expect bold 
leadership in natural-resource-recreation-management 
programs under the current scenario.
Although Corps' policy on resources and recreation has 
always been to transfer maximum responsibility to state and 
local natural-resource agencies, there is no proposal to
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transfer this entire mission. In fact, the Corps regularly 
touts recreation as one the agency's important functions.
In any event, even if transfer of this function from the 
Corps became a serious option, a recipient agency has not 
been identified. An organizational change which positioned 
this activity in an agency, existing or new, with a 
natural-resources-recreation mission, unencumbered with 
competing mission priorities might provide an acceptable 
solution. But, such an agency does not currently exist; 
nor are the prospects favorable for creating one in the 
current period of governmental downsizing and budgetary 
retrenchment.
The Corps will likely continue to manage its 
recreation and fish-and-wildlife functions within the 
margins of its overall mission which is itself shifting 
from construction to management and environmental 
remediation.
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APPENDIX 
CORPS OF ENGINEERS RESERVOIRS
PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
CLARENCE CANNON DAM AND MARK TWAIN 
LAKE
MO 1962 1983
CARLYLE LAKE IL 1938 1967
RIVERS PROJECT - ILLINOIS PROJECT IL 1896 1938
RIVERS PROJECT - UPPER RIVER MO 1896 1938
RIVERS PROJECT - LOWER RIVER MO 1896 1938
REND LAKE IL 1962 1970
LAKE SHELBYVILLE IL 1958 1970
WAPPAPELLO LAKE MO 1928 1941
RED RIVER WATER WAY (5 LOCKS & 
DAMS)
LA 1968 1984
BAYOU BODCAU RESERVOIR LA 1965 1991
OUACHITA-BLACK RIVERS (4 L&D, 
COLUMBIA POOL
LA 1950 1972
OUACHITA-BLACK RIVERS (4 L&D, 
JONESVILLE)
LA 1950 1972
ARKABUTLA LAKE MS 1936 1943
LAKE OUCHITA AR 1944 1953
CADDO LAKE LA 1965 1972
DEGRAY LAKE AR 1950 1970
ENID LAKE MS 1936 1952
GRENADA LAKE MS 1936 1954
LAKE GREESON AR 1941 1949
PEARL RIVER (3 LOCKS AND DAMS) LA 1941 1949
SARDIS LAKE MS 1936 1942
WALLACE LAKE LA 1936 1946
(table con'd.)
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PROJECT MANE STATE
YR.
AUTH.
YR.
COMPL.
OUACHITA-BLACK RIVERS (4 L&D, 
CALION POOL)
AR 1950 1984
OUACHITA-BLACK RIVERS (4 L&D, 
FELSENTHAL POOL)
AR 1950 1984
CLINTON LAKE KS 1962 1977
HARLAN COUNTY LAKE NE 1941 1946
HILLSIDE LAKE KS 1954 1981
KANOPOLIS LAKE KS 1938 1948
HARRY S TRUMAN DAM AND RESERVOIR MO 1954 1979
LONG BRANCH LAKE MO 1968 1978
MELVERN LAKE KS 1965 1972
MILFORD LAKE KS 1954 1967
PERRY LAKE KS 1954 1969
POMME DE TERRE LAKE MO 1938 1961
POMONA LAKE KS 1954 1963
RATHBUN LAKE IA 1954 1969
SMITHVILLE LAKE MO 1965 1979
STOCKTON LAKE MO 1954 1969
TUTTLE CREEK LAKE KS 1938 1962
WILSON LAKE KS 1944 1964
LONGVIEW LAKE MO 1968 1985
BLUE SPRINGS LAKE MO 1968 1988
WEHRSPANN LAKE NE 1968 1985
SNYDER-WINNEBAGO IA 1968 1987
BIG BEND DAM SHARPE SD 1944 1963
BOWMAN HALEY LAKE ND 1962 1966
CHATFIELD LAKE CO 1950 1975
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
CHERRY CREEK LAKE CO 1941 1957
COTTONWOOD SPRINGS LAKE SD 1941 1969
COLD BROOK LAKE SD 1941 1952
FORT PECK PROJECT MT 1933 1937
FORT RANDALL DAM LAKE FRANCIS CASE SD 1944 1952
GARRISON DAM LAKE SAKAJAWEA ND 1944 1953
GAVINS POINT PROJECT SD 1944 1955
OAHE DAM LAKE OAHE SD 1944 1958
PIPESTEM LAKE ND 1965 1974
STANDING BEAR LAKE NE 1968 1972
OLIVE CREEK LAKE NE 1958 1963
BLUESTEM LAKE NE 1958 1962
WAGONTRAIN LAKE NE 1958 1962
STAGECOACH LAKE NE 1958 1963
SITE 10 YANKEE HILL LAKE SALTCREEK 
TRIBUTARY
NE 1958 1965
CONESTOGA LAKE NE 1958 1963
TWIN LAKE NE 1958 1965
PAWNEE LAKE NE 1958 1964
HOLMES LAKE NE 1958 1962
BRANCHED OAK LAKE NE 1958 1967
GLENN CUNNINGHAM LAKE NE 1968 1974
BEAR CREEK LAKE CO 1968 1977
ZORINSKY LAKE NE 1968 1988
BLACK ROCK LAKE CT 1944 1970
CAPE COD CANAL MA 1427 1974
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
BALL MOUNTAIN LAKE VT 1944 1967
BARRE FALLS DAM MA 1941 1958
BIRCH HILL DAM MA 1944 1942
BLACKWATER DAM NH 1936 1941
BUFFUMVILLE LAKE MA 1941 1959
COLEBROOK RIVER LAKE CT 1960 1969
CONANT BROOK DAM MA 1960 1966
EAST BRIMFIELD LAKE MA 1941 1960
EDWARD MACDOWELL LAKE NH 1936 1950
FRANKLIN FALLS DAM NH 1936 1943
HANCOCK BROOK LAKE CT 1960 1966
HODGES VILLAE DAM MA 1941 1959
HOP BROOK LAKE CT 1960 1969
HOPKINTON-EVERETT LAKE NH 1938 1963
KNIGHTVILLE DAM MA 1936 1941
LITTLEVILLE DAM MA 1958 1965
MANSFIELD HOLLOW LAKE CT 1941 1964
NORTH HARTLAND LAKE VT 1938 1961
NORTH SPRINGFIELD LAKE VT 1938 1960
NORTHFIELD BROOK LAKE CT 1960 1965
OTTER BROOK LAKE NH 1954 1958
SURRY MOUNTAIN LAKE NH 1936 1958
THOMASTON DAN CT 1944 1960
TOWNSHEND LAKE VT 1944 1961
TULLY LAKE MA 1936 1966
UNION VILLAGE DAM VT 1936 1950
WEST HILL DAM MA 1948 1962
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
WEST THOMPSON LAKE CT 1960 1966
WESTVILLE LAKE MA 1941 1964
CHARLES RIVER NATURAL VALLEY 
STORAGE PROJECT
MA 1974 1976
ALMOND LAKE NY 1936 1965
AYLESWORTH CREEK LAKE PA 1962 1974
JENNINGS RANDOLPH LAKE WV 1962 1981
COWANESQUE LAKE PA 1958 1980
CURWENSVILLE LAKE PA 1954 1965
EAST SIDNEY LAKE NY 1936 1965
RAYSTOWON LAKE PA 1962 1974
FOSTER JOSEPH SAYERS DAM PA 1954 1971
WHITNEY POINT NY 1936 1964
ALVIN R BUSH - KETTLE CREEK PA 1954 1962
TIOGA-HAMMOND LAKES PA 1958 1960
GATHRIGHT DAM-LAKE MOOMAW VA 1946 1979
AIW ALBEMARLE AND CHES AND DISMAL 
SWAMP CANAL
VA 1912 1912
BELTZVILLE LAKE PA 1965 1971
BLUE MARSH LAKE PA 1963 1979
IWW DELAWARE R TO CHESAPEAKE BAY C 
+ D CANAL
MD 1935 1942
PROMPTON LAKE PA 1948 1960
FRANCIS E WALTER DAM PA 1946 1961
DULUTH-SUPERIOR HARBOR MN 1896 1956
KEWEENAW WATERWAY MI 1890 1900
STURGEON BAY AND LAKE MICHIGAN 
SHIP CANAL
WI 1873 1893
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
ST MARYS RIVER MI 1870 1981
CORALVILLE LAKE IA 1938 1958
ILLINOIS WATERWAY IL 1927 1939
MISSISSIPPI RIVER POOLS 11-22 (10 
L&O)
IL 1930 1937
LAKE RED ROCK IA 1938 1969
SAYLORVILLE LAKE IA 1958 1977
FARMDALE DAM IL 1944 1958
EUA GALLE FLOOD CONTROL PROJECT WI 1958 1968
HOMME LAKE ND 1944 1951
LAC QUI PARLE LAKE MN 1936 1939
BALDHILL DAM LAKE ASHTABULA ND 1944 1950
LAKE TRAVERSE MN 1936 1941
MISSISSIPPI RIVER POOL NO 3 MN 1899 1938
MISSISSIPPI RIVER POOL NO 4 WI 1899 1935
MISSISSIPPI RIVER POOL NO 5 MN 1899 1935
MISSISSIPPI RIVER POOL NO 6 WI 1899 1936
MISSISSIPPI RIVER POOL NO 8 WI 1899 1937
MISSISSIPPI RIVER POOL NO 9 WI 1899 1938
MISSISSIPPI RIVER POOL NO 10 IA 1899 1936
MISSISSIPPI RIVER POOL NO 5A MN 1899 1936
ORWELL LAKE MN 1950 1953
MISSISSIPPI RIVER HEADWATER LAKES 
PROJECT
MN 1927 1986
MISSISSIPPI RIVER PROJECT NO 1 MN 1899 1917
MISSISSIPPI RIVER PROJECT NO 2 MN 1899 1930
MISSISSIPPI RIVER PROJECT NO 7 MN 1899 1937
(table con'd.)
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YR.
AUTH.
YR.
COMPL.
CHENA RIVER LAKES AK 1968 1974
BLUE RIVER LAKE OR 1950 1968
COTTAGE GROVE LAKE OR 1938 1942
COUGAR LAKE OR 1950 1963
THE DALLES LOCK AND DAM, LAKE 
CELILO
WA 1950 1957
DETROIT LAKE OR 1938 1953
DORENA LAKE OR 1938 1949
FERN RIDGE LAKE OR 1938 1941
GREEN PETER LAKE OR 1950 1966
HILLS CREEK OR 1950 1961
FALL CREEK LAKE OR 1950 1965
JOHN DAY LOCK AND DAM, LAKE 
UMATILLA
OR 1950 1968
LOST CREEK LAKE OR 1962 1977
WILLAMETTE FALLS LOCKS OR 1873 1915
FOSTER LAKE OR 1950 1966
WILLOW CREEK OR 1936 1983
LOOKOUT POINT LAKE OR 1938 1954
BONNEVILLE LOCK AND DAM OR 1933 1937
DEXTER LAKE OR 1938 1954
ALBENI FALLS DAM AND LAKE PEND 
OREILLE
ID 1950 1952
LAKE WASHINGTON SHIP CANAL WA 1910 1916
LIBBY DAM AND LAKE KOOCANUSA MT 1950 1972
MUD MOUNTAIN DAM PROJECT WHITE 
RIVER
WA 1936 1953
KEYSTONE HARBOR WA 1944 1954
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
CHIEF JOSEPH DAM AND RUFUS WOODS 
LAKE
WA 1946 1955
ICE HARBOR LOCK & DAM, LAKE 
SACAJAWEA
WA 1945 1961
DWORSHAK DAM & RESERVOIR ID 1958 1971
LITTLE GOOSE LOCK & DAM, LAKE 
BRYAN
WA 1945 1970
LOWER GRANITE LOCK & DAM WA 1945 1975
LOWER MONUMENTAL LOCK & DAM, LAKE 
WEST
WA 1945 1969
LUCKY PEAK LAKE ID 1946 1955
MCNARY LOCK & DAM, LAKE WALLULA WA 1945 1953
MILL CREEK LAKE WA 1938 1942
ALUM CREEK LAKE OH 1962 1975
WINFIELD LOCK AND DAM <KANAWHA 
RIVER>
WV 1935 1935
MARMET LOCKS AND DAM <KANAWHA 
RIVER>
WV 1935 1933
LONDON LOCKS AND DAM <KANAWHA 
RIVER>
WV 1935 1933
BEECH FORK LAKE WV 1962 1978
BELLEVILLE LOCKS AND DAM <OHIO R> OH 1935 1968
BLUESTONE LAKE WV 1938 1947
BURNSVILLE LAKE WV 1938 1978
CAPT ANTHONY MELDAHL LOCKS AND DAM 
<OHIO R>
OH 1935 1964
DEER CREEK LAKE OH 1938 1968
DELEWARE LAKE OH 1938 1951
DEWEY LAKE KY 1938 1950
DILLON LAKE OH 1938 1961
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
EAST LYNN LAKE WV 1938 1972
FISHTRAP LAKE KY 1938 1968
ROBERT C. BYRD LOCKS AND DAM <OHIO 
R>
WV 1935 1937
GRAYSON LAKE KY 1960 1968
GREENUP LOCKS AND DAM <OHIO R> KY 1935 1962
JOHN W FLANNAGAN DAM AND RESERVOIR VA 1938 1964
NORTH BRANCH KOKOSING RIVER LAKE OH 1962 1972
NORTH FORK OF POUND RIVER LAKE VA 1960 1966
PAINT CREEK LAKE OH 1938 1974
PAINTSVILLE LAKE KY 1965 1983
R D BAILEY LAKE WV 1962 1980
RACINE LOCKS AND DAM <OHIO R> WV 1935 1969
SUMMERSVILLE LAKE WV 1938 1964
SUTTON LAKE WV 1938 1961
TOM JENKINS DAM AND BURR OAK LAKE OH 1944 1952
WILLOW ISLAND LOCKS AND DAM <OHIO 
R>
OH 1935 1975
WILLS CREEK LAKE OH 1939 1940
YATESVILLE LAKE KY 1965 1991
MOHAWK DAM OH 1934 1940
ATWOOD LAKE OH 1934 1940
BOLIVAR DAM OH 1934 1940
CHARLES MILL LAKE OH 1934 1938
CLENDENING LAKE OH 1934 1940
DOVER DAM OH 1934 1940
MOHICANVILLE DAM OH 1934 1940
(table con'd.)
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PROJECT NAME STATE
YR.
AUTH.
YR.
COMPL.
PIEDMONT LAKE OH 1934 1940
PLEASANT HILL LAKE OH 1934 1938
SENECAVILLE LAKE OH 1934 1939
TAPPAN LAKE OH 1934 1943
BEACH CITY LAKE OH 1934 1940
LEESVILLE LAKE OH 1934 1940
BARREN RIVER LAKE KY 1888 1963
BROOKVILLE LAKE IN 1938 1974
BUCKHORN LAKE KY 1938 1960
CAESAR CREEK LAKE OH 1983 1978
CAGLES MILL LAKE IN 1938 1952
CANNELTON LOCK AND DAM + OHIO 
RIVER
IN 1935 1971
CARR CREEK LAKE KY 1962 1976
CAVE RUN LAKE KY 1936 1974
CLARENCE J BROWN DAM AND RESEVOIR OH 1962 1974
WILLIAM H HARSHA LAKE OH 1938 1978
GREEN RIVER LAKE KY 1930 1969
J. EDWARD ROUSH LAKE IN 1944 1969
KENTUCKY RIVER +4 LOCKS KY 1879 1917
CECIL M. HARDEN LAKE IN 1938 1960
MARKLAND LOCK AND DAM +OHIO RIVER KY 1935 1959
MCALPINE LOCK AND DAM +OHIO RIVER KY 1935 1930
MISSISSINEWA LAKE IN 1958 1967
MONROE LAKE IN 1958 1965
NEWBURGH LAKE AND DAM +OHIO RIVER IN 1935 1975
NOLIN RIVER LAKE KY 1938 1963
(table con'd.)
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YR.
AUTH.
YR.
COMPL.
PATOKA LAKE IN 1965 1978
ROUGH RIVER LAKE KY 1938 1959
SALAMONIE LAKE IN 1958 1967
SMITHLAND LOCK AND DAM +OHIO RIVER IL 1935 1980
TAYLORSVILLE LAKE KY 1966 1983
JOHN T. MYERS LOCK AND DAM IN 1944 1975
WEST FORK OF MILL CREEK LAKE OH 1946 1952
GREENRIVER +2 LOCKS KY 1938 1958
LOCK & DAM 52 + OHIO RIVER IL 1909 1929
LOCK & DAM 53 + OHIO RIVER IL 1909 1929
BARKLEY LOCK AND DAM LAKE BARKLEY KY 1946 1965
CENTER HILL LAKE TN 1938 1948
CHEATHAM LOCK AND DAM TN 1946 1954
CORDELL HULL DAM AND RESERVOIR TN 1946 1973
DALE HOLLOW LAKE TN 1956 1943
J PERCY PRIEST DAM AND RESERVOIR TN 1956 1967
LAUREL RIVER LAKE KY 1956 1973
MARTINS FORK LAKE KY 1965 1978
OLD HICKORY LOCK AND DAM TN 1946 1954
WOLF CREEK DAM LAKE CUMBERLAND KY 1938 1950
BERLIN LAKE OH 1938 1943
CONEMAUGH RIVER LAKE PA 1936 1952
CROOKED CREEK LAKE PA 1936 1940
EAST BRANCH CLARION RIVER LAKE PA 1938 1952
HANNIBAL LOCKS AND DAM <OHIO 
RIVER>
WV 1935 1975
KINZUA DAM AND ALLEGHENY RESERVOIR PA 1936 1966
(table con'd.)
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YR.
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LOYALHANNA LAKE PA 1936 1942
MAHONING CREEK LAKE PA 1936 1941
MAXWELL LOCKS AND DAM <MONONGAHELA 
RIVER>
PA 1899 1965
MOSQUITO CREEK LAKE OH 1938 1944
NEW CUMBERLAND LOCKS AND DAM <OHIO 
RIVER>
WV 1935 1959
OPEKISKA LOCK AND DAM <MONOGAHELA 
RIVER>
WV 1899 1967
PIKE ISLAND LOCKS AND DAM <OHIO 
RIVER>
WV 1935 1965
SHENANGO RIVER LAKE PA 1938 1967
STONEWALL JACKSON LAKE WV 1966 1988
TIONESTA LAKE PA 1936 1941
TYGART LAKE WV 1934 1938
UNION CITY DAM PA 1962 1971
MICHEAL J KIRWAN DAM AND RESERVOIR OH 1958 1966
WOODCOCK CREEK LAKE PA 1962 1974
YOUGHIOGHENY RIVER LAKE PA 1938 1943
MONTGOMERY LOCKS AND DAM <OHIO 
RIVER>
PA 1909 1936
DASHIELDS LOCKS AND DAM <OHIO 
RIVER>
PA 1909 1929
EMSWORTH LOCKS AND DAM <OHIO 
RIVER>
PA 1909 1921
LOCK AND DAM 2 <ALLEGHENY RIVER> PA 1896 1934
LOCK AND DAM 3 <ALLEGHENY RIVER> PA 1896 1934
LOCK AND DAM 4 <ALLEGHENY RIVER> PA 1912 1927
LOCK AND DAM 5 <ALLEGHENY RIVER> PA 1912 1927
LOCK AND DAM 6 <ALLEGHENY RIVER> PA 1912 1928
(table con'd.)
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LOCK AND DAM 7 <ALLEGHENY RIVER> PA 1912 1930
LOCK AND DAM 8 <ALLEGHENY RIVER> PA 1912 1931
LOCK AND DAM 9 <ALLEGHENY RIVER> PA 1935 1938
LOCKS AND DAM 2 <MONONGAHELA 
RIVER>
PA 1899 1905
LOCKS AND DAM 3 <MONONGAHELA 
RIVER>
PA 1899 1907
LOCKS AND DAM 4 <MONONGAHELA 
RIVER>
PA 1899 1967
GRAY'S LANDING LOCKS AND DAM PA 1986 1925
POINT MARION LOCKS AND DAM 
<MONONGAHELA RIVER>
PA 1899 1925
MORGANTOWN LOCK AND DAM 
<MONONGAHELA>
WV 1899 1950
HIDEBRAND LOCK AND DAM 
<MONONGAHELA>
WV 1899 1960
FOUR RIVER BASINS FL 1962 1996
LAKE OKEECHOBEE AND WATERWAY FL 1930 1932
FERNANDINA HARBOR FL 1980 1984
MIAMI HARBOR FL 1930 1934
ALLATOONA LAKE GA 1941 1955
TENNESSEE-TOMBIGBEE WATERWAY MS 1946 1978
LAKE SIDNEY LANIER GA 1944 1960
CARTERS LAKE GA 1945 1980
ALABAMA RIVER LAKES CLAIBORNE AL 1945 1969
LAKE SEMINOLE FL 1945 1955
ALABAMA RIVER LAKES WOODRUFF AL 1944 1957
ALABAMA RIVER LAKES DANNELLY AL 1944 1968
OKATIBBEE LAKE MS 1962 1968
(table con'd.)
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WALTER F. GEORGE LAKE GA 1944 1962
WEST POINT PROJECT GA 1962 1984
GEORGE W. ANDREWS LAKE GA 1944 1962
BLACK WARRIOR AND TOMBIGBEE LAKES AL 1884 1954
J. STROM THURMOND LAKE SC 1944 1951
HARTWELL LAKE GA 1950 1961
RICHARD B RUSSELL DAM AND LAKE GA 1966 1983
NEW SAVANNAH BLUFF LOCK AND DAM GA 1935 1940
FALLS LAKE NC 1965 1983
JOHN H KERR DAM AND RESERVOIR VA 1944 1952
B EVERETT JORDAN DAM AND LAKE NC 1963 1981
PHILPOTT LAKE VA 1944 1951
W KERR SCOTT DAM AND RESERVOIR NC 1946 1962
CAPE FEAR RIVER <3 LOCKS AND DAMS> NC 1899 1915
ALAMO LAKE AZ 1944 1968
SANTA FE DAM CA 1936 1945
MOJAVE RIVER DAM CA 1950 1958
PAINTED ROCK DAM AZ 1949 1953
BREA DAM CA 1936 1945
CARBON CANYON DAM CA 1936 1946
FULLERTON DAM CA 1936 1947
PRADO DAM CA 1936 1946
WHITTIER NARROWS DAM CA 1936 1949
SEPULVEDA DAM CA 1936 1948
HANSEN DAM CA 1936 1940
SALINAS DAM SANTA MARGARITA LAKE CA 1936 1941
BLACK BUTTE LAKE CA 1944 1963
(table con'd.)
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LAKE SONOMA CA 1962 1984
HARRY L ENGLEBRIGHT LAKE CA 1944 1941
MARTIS CREEK LAKE CA 1962 1972
NEW HOGAN LAKE CA 1944 1963
STANISLAUS RIVER PARKS CA 1910 1919
PINE FLAT LAKE CA 1944 1954
SUCCESS LAKE CA 1944 1961
LAKE KAWEAH CA 1945 1962
EASTMAN LAKE CA 1962 1977
HENSLEY LAKE CA 1962 1975
LAKE MENDOCINO CA 1950 1958
S F BAY MODEL REGIONAL VISITOR 
CENTER
CA 1950 1957
ABIQUIU NM 1948 1963
COCHITI LAKE NM 1960 1975
CONCHAS LAKE NM 1936 1938
GALISTEO DAM NM 1960 1953
JEMEZ CANYON DAM NM 1948 1953
JOHN MARTIN DAM CO 1936 1939
SANTA ROSA DAM AND LAKE NM 1954 1980
TRINIDAD LAKE CO 1958 1977
TWO RIVERS DAM NM 1938 1963
BARDWELL LAKE TX 1960 1965
BELTON LAKE TX 1946 1954
BENBROOK LAKE TX 1945 1952
CANYON LAKE TX 1945 1964
COOPER LAKE TX 1955 1991
(table con'd.)
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FERRELLS BRIDGE DAM LAKE O' THE 
PINES
TX 1946 1959
GRAPEVINE LAKE TX 1945 1952
HORDS CREEK LAKE TX 1941 1948
JOE POOL LAKE TX 1965 1986
LAVON LAKE TX 1945 1953
LEWISVILLE LAKE TX 1945 1954
NAVARRO MILLS LAKE TX 1954 1963
PROCTOR LAKE TX 1954 1963
SAM RAYBURN RESERVOIR TX 1945 1965
O.C. FISHER LAKE TX 1941 1952
SOMERVILLE LAKE TX 1954 1967
STILLHOUSE HOLLOW RESERVOIR TX 1954 1968
WRIGHT PATMAN DAM AND LAKE TX 1946 1956
WACO LAKE TX 1954 1965
WHITNEY LAKE TX 1941 1951
AQUILLA DAM & LAKE TX 1968 1983
RAY ROBERTS LAKE TX 1965 1987
TOWN BLUFF DAM B.A. STEINHAGEN 
LAKE
TX 1945 1951
GRANGER LAKE TX 1954 1980
LAKE GEORGETOWN TX 1954 1980
ADDICKS DAM TX 1938 1984
WALLISVILLE RESERVOIR TX 1962 1973
BARKER DAM TX 1938 1984
NORREL LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1946 1969
(table con'd.)
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WILBUR D. MILLS LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1968
POOL 3 LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1968
POOL 4 LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1968
POOL 5 LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1968
DAVID D. TERRY LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1968
MURRAY LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1969
TOAD SUCK FERRY LOCK AND DAM - 
ARK.RIV.NAV.SYS
AR 1936 1969
ROCKEFELLER LAKE-ORMAND L & D- 
ARK.RIV.NAV.SYS
AR 1936 1969
JOHN PAUL HAMMERS CHMIDT LAKE AR 1944 1969
BEAVER LAKE AR 1938 1964
BLUE MOUNTAIN LAKE AR 1938 1947
CLEARWATER LAKE MO 1938 1948
DARDANELLE LAKE - ARK.RIV.NAV.SYS AR 1946 1964
DEQUEEN LAKE AR 1958 1977
DIERKS LAKE AR 1958 1975
GILLHAM LAKE AR 1958 1975
GREERS FERRY LAKE AR 1938 1961
MILLWOOD LAKE AR 1946 1966
NIMROD LAKE AR 1938 1942
NORFORK LAKE AR 1938 1943
OZARK LAKE - ARK.RIV.NAV. SYS AR 1946 1969
TABLE ROCK LAKE MO 1941 1958
(table con'd.)
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BULL SHOALS LAKE AR 1941 1951
COUTEAU LOCK AND DAM 17 OK 1946 1970
NEWT GRAHAM LOCK AND DAM 18 OK 1962 1981
PEARSON-SKUBITZ BIG HILL LAKE KS 1962 1977
BIRCH LAKE OK 1962 1968
BROKEN BOW LAKE OK 1958 1947
CANTON LAKE OK 1938 1983
COPAN LAKE OK 1962 1964
COUNCIL GROVE KS 1950 1981
EL DORADO LAKE KS 1965 1966
ELK CITY LAKE KS 1941 1964
EUFAULA LAKE OK 1946 1948
FALL RIVER LAKE KS 1941 1952
FORT GIBSON LAKE OK 1941 1942
FORT SUPPLY LAKE OK 1936 1941
GREAT SALT PLAINS OK 1936 1948
HEYBURN LAKE OK 1946 1974
HUGO LAKE OK 1946 1951
HULAH LAKE OK 1936 1964
JOHN REDMOND RESERVOIR KS 1950 1976
KAW LAKE OK 1962 1964
KEYSTONE LAKE OK 1950 1968
MARION RESERVOIR KS 1950 1963
OOLOGAH OK 1938 1978
OPTIMA LAKE OK 1936 1967
PAT MAYSE LAKE TX 1962 1969
PINE CREEK LAKE OK 1958 1954
(table con'd.)
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ROBERT S. KERR, LOCK AND DAM 15 OK 1946 1954
TENKILLER FERRY LAKE OK 1938 1952
TORONTO LAKE KS 1941 1960
WAURIKA LAKE OK 1963 1977
WEBBERS FALLS LOCK AND DAM 16 OK 1946 1970
WISTER LAKE OK 1938 1949
WD MAYO LOCK AND DAM 14 OK 1946 1970
SARDIS LAKE OK 1962 1982
TEXOMA LAKE TX 1938 1942
ARCADIA LAKE OK 1970 1986
TRUSCOTT BRINE LAKE, AREA VIII TX 1970 1981
SKIATOOK LAKE OK 1962 1984
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